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SUMMARY 


The  Water  Quality  Act  of  1987,  Section  118,  authorizes  the  Great  Lakes 
National  Program  Office  (GLNPO)  to  carry  out  a  5 -year  study  and  demonstration 
project,  Assessment  and  Remediation  of  Contaminated  Sediment  (ARCS),  with 
emphasis  on  the  removal  of  toxic  pollutants  from  bottom  sediments.  Informa¬ 
tion  from  the  ARCS  program  is  to  be  used  to  guide  the  development  of  Remedial 
Action  Plans  (RAPs)  for  42  identified  Great  Lakes  Areas  of  Concern  (AOC)  as 
well  as  Lake-wide  Management  Plans.  The  AOCs  are  areas  where  serious  impair¬ 
ment  of  beneficial  uses  of  water  or  biota  (drinking,  swimming,  fishing,  navi¬ 
gation,  etc.)  is  known  to  exist,  or  where  environmental  quality  criteria  are 
exceeded  to  the  point  that  such  impairment  is  likely. 

Priority  consideration  was  given  to  the  following  five  AOCs:  Saginaw 
Bay,  Michigan;  Sheboygan  Harbor,  Wisconsin;  Grand  Calumet  River,  Indiana; 
Ashtabula  River,  Ohio;  and  Buffalo  River,  New  York. 

The  ARCS  program  is  to  be  completed  during  the  period  1988-1992.  The 
overall  objectives  of  the  program  are  to 

a.  Assess  the  nature  and  extent  of  bottom  sediment  contamination  at 
selected  Great  Lakes  AOC. 

b.  Evaluate  and  demonstrate  remedial  options,  including  removal, 
immobilization,  and  advanced  treatment  technologies,  as  well  as 
"no-action"  alternatives. 

c.  Provide  guidance  on  assessment  and  remedial  action  to  the  various 
levels  of  government  in  the  United  States  and  Canada  in  the  imple¬ 
mentation  of  RAPs  for  the  areas  of  concern,  as  well  as  direction  for 
future  evaluations  in  other  areas . 

The  Environmental  Laboratory  of  the  US  Army  Engineer  Waterways  Experi¬ 
ment  Station  (WES)  was  asked  to  review  existing  data  and  information  for  each 
of  the  five  priority  AOCs.  The  approach  used  by  WES  was  to  bring  together  WES 
scientists  who  have  been  conducting  research  on  the  various  aspects  of  contam¬ 
inant  mobility  in  the  aquatic  environment  and  develop  a  list  of  information 
required  to  evaluate  the  potential  for  contaminant  mobility  (see  Table  1  of 
main  text).  All  contaminant  migration  pathways  were  considered,  as  shown  in 
Figure  1  (main  text) .  A  team  of  WES  scientists  then  visited  the  RAP  coordina¬ 
tor  and  associated  staff  for  each  AOC.  Corps  Districts  responsible  for  the 
navigation  projects  in  each  AOC  were  also  visited.  During  these  meetings, 
discussions  centered  around  what  information  was  available  for  each  item  on 
the  list  of  information  developed  by  WES.  Sources  of  additional  information 
were  obtained  from  the  discussions. 
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This  report  summarizes  the  information  obtained  for  the  Buffalo  River 
AOC.  It  is  arranged  for  information  retrieval  by  subject  in  a  quick  and  easy 
manner  (GLNPO  Subject-Reference  Matrix).  Data  and  information  from  numerous 
reports  have  been  included  as  figures  and  tables;  wherever  possible,  the 
reference  sources  are  identified. 
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PREFACE 


The  study  reported  herein  was  conducted  by  the  US  Array  Engineer  Water¬ 
ways  Experiment  Station  (WES)  for  the  US  Environmental  Protection  Agency 
(USEPA)  Great  Lakes  National  Program  Office  (GLNPO) .  The  work  was  monitored 
by  the  US  Army  Engineer  Division,  North  Central. 

The  report  was  prepared  by  Dr.  C.  R.  Lee,  Soil  Scientist,  Mr.  D.  L. 
Brandon,  Statistician,  Dr.  J.  W.  Simmers,  Research  Biologist,  Dr.  H.  E.  Tatem, 
Aquatic  Biologist,  and  Mr.  J.  G.  Skogerboe,  Physical  Scientist,  of  the  Contam¬ 
inant  Mobility  and  Regulatory  Criteria  Group  (CMRCG) ,  Ecosystem  Research  and 
Simulation  Division  (ERSD),  Environmental  Laboratory  (EL),  WES. 

Generous  cooperation  and  assistance  in  locating  existing  data  and  infor¬ 
mation  were  provided  by  Mr.  R.  Leonard,  Agronomist;  Mr.  D.  Melfi,  Hydraulics 
Engineer,  and  Mr.  S.  Yaksich,  Chief,  Water  Quality  Branch,  US  Army  Engineer 
District,  Buffalo;  Mr.  J.  McMahon,  Chief,  Division  of  Water,  New  York  State 
Department  of  Environmental  Conservation  (NYSDEC) ,  Buffalo,  NY;  and  Dr.  Simon 
Litten,  Research  Biologist,  NYSDEC,  Albany,  NY.  Mr.  Larry  Bird,  ERSD,  pro¬ 
vided  technical  assistance  in  the  preparation  of  tabulated  data  and  the  manu¬ 
script  for  publication. 

The  work  was  conducted  under  the  supervision  of  Dr.  L.  H..  Saunders, 
Chief,  CMRCG;  Mr.  D.  L.  Robey,  Chief,  ERSD;  and  Dr.  John  Harrison,  Chief,  EL. 
General  supervision  was  provided  by  Mr.  D.  Cowgill,  NCD,  and  Mr.  T. 

Kizlauskas,  USEPA  GLNPO,  initially,  and  later  by  Mr.  J.  Miller,  NCD,  and 
Mr.  D,  Cowgill,  USEPA  GLNPO. 

Commander  and  Director  of  WES  was  COL  Larry  B.  Fulton,  EN.  Technical 
Director  was  Dr.  Robert  W.  Whalin. 

This  report  should  be  cited  as  follows: 

Lee,  C.  R.  ,  Brandon,  D,.  L.  ,  Simmers,  J.  W.  ,  Tatem,  H.  E.  ,  and  Skogerboe, 

J.  G.  1991.  "Information  Summary,  Area  of  Concern:  Buffalo  River," 

Miscellaneous  Paper  EL- 91 -9  ,  US  Army  Engineer  Waterways  Experiment 

Station,  Vicksburg,  MS. 
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CONVERSION  FACTORS,  NON-SI  TO  SI  (METRIC)  UNITS  OF  MEASUREMENT 
Non-SI  units  of  measurement  used  in  this  report  can  be  converted  to  SI 
(metric)  units  as  follows: 


_ Multiply _ 

acres 

cubic  feet 
cubic  yards 
feet 

gallons  (US  liquid) 
miles  (US  statute) 
square  miles 

tons  (2,000  pounds,  mass) 


_ §y _ 

4,046.873 

0.02831685 

0.7645549 

0.3048 

3.785412 

1.609347 

2.589998 

907.1847 


_ To  Obtain 

square  meters 
cubic  meters 
cubic  meters 
meters 

cubic  decimeters 
kilometers 
square  kilometers 
kilograms 
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INFORMATION  SUMMARY.  AREA  OF  CONCERN: 


BUFFALO  RIVER.  NEW  YORK 

INTRODUCTION 


Background 

The  Water  Quality  Act  of  1987,  Section  118,  authorizes  the  Great  Lakes 
National  Program  Office  (GLNPO)  to  carry  out  a  5 -year  study  and  demonstration 
project,  Assessment  and  Remediation  of  Contaminated  Sediments  (ARCS),  with 
emphasis  on  the  removal  of  toxic  pollutants  from  bottom  sediments.  Informa¬ 
tion  from  the  ARCS  program  is  to  be  used  to  guide  the  development  of  Remedial 
Action  Plans  (RAPs)  for  42  identified  Great  Lakes  Areas  of  Concern  (AOCs)  as 
well  as  Lake-wide  Management  Plans  (Figure  2). 

The  AOCs  are  areas  where  serious  impairment  of  beneficial  uses  of  water 
or  biota  (drinking,  swimming,  fishing,  navigation,  etc.)  is  known  to  exist,  or 
where  environmental  quality  criteria  are  exceeded  to  the  point  that  such 
impairment  is  likely.  Priority  consideration  was  given  to  the  following  five 
AOCs:  Saginaw  Bay,  Michigan;  Sheboygan  Harbor,  Wisconsin;  Grand  Calumet 
River,  Indiana;  Ashtabula  River,  Ohio;  and  Buffalo  River,  New  York. 

Each  state  has  established  RAP  coordinators  to  develop  a  RAP  for  each 
AOC .  Most  RAP  coordinators  state  that  there  is  a  need  to  develop  guidance  to 
interpret  the  information  in  a  manner  that  will  allow  decisions  to  be  made 
about  each  AOC.  The  following  summarizes  the  status  of  the  RAP  reports  for 
the  five  priority  AOCs: 


Area  of  Concern 
Saginaw  Bay 
Grand  Calumet  River 
Sheboygan  Harbor 
Buffalo  River 
Ashtabula  River 


_ Status _ 

Final  RAP  -  September  1988 
Draft  RAP  -  January  1988 
Draft  RAP  -  December  1988 
Final  RAP  -  November  1989 
Draft  RAP  -  September  1989 


Purpose 

The  purpose  of  this  report  is  to  summarize  the  information  collected 
during  meetings  with  RAP  coordinators  and  Corps  Districts  to  find  out  what 
information  was  available  on  contaminant  migration  at  each  of  the  five  prior¬ 
ity  AOCs. 
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Scope 


Information  collected  during  visits  with  RAP  coordinators  and  Corps 
Districts  is  summarized.  Sources  of  additional  information  have  been  refer¬ 
enced  so  that  these  can  be  contacted  at  a  later  date.  Documents  that  were 
mentioned  during  meetings  with  RAP  coordinators,  but  were  not  available  at  the 
time,  are  referenced  so  that  they  can  be  obtained,  if  desired.  Retrieval  of 
information  by  subject  in  a  quick  and  easy  manner  was  a  goal  of  this  report. 
Abbreviations 

Definitions  of  abbreviations  used  in  this  report  are  given  below  for  the 
convenience  of  the  reader. 

USEPA  V  -  US  Environmental  Protection  Agency  Region  V 
USEPA  II  -  US  Environmental  Protection  Agency  Region  II 
NYSDEC  -  New  York  State  Department  of  Environmental  Conservation 
NYSDOH  -  New  York  State  Department  of  Health 

IWD/OR  -  Inland  Waters  Directorate,  Ontario  Region,  Environment 
Canada 

MOE  -  Ontario  Ministry  of  the  Environment 
USACOE  -  US  Army  Corps  of  Engineers 

SUMMARY  OF  INFORMATION 


Boundary  of  AOC 

The  location  of  the  Buffalo  River  AOC  is  shown  in  Figure  2.  The  Buffalo 
River  watershed  is  approximately  446  square  miles*  (outlined  with  dashed 
lines)  and  includes  the  Cayuga  Creek,  Buffalo  Creek,  and  Cazenovia  Creek.  The 
boundary  of  the  Buffalo  River,  NY,  AOC  is  shown  in  Figure  3. 

Contaminants  of  concern 

At  least  15  subprojects  have  been  conducted  to  monitor  water,  sediment, 
or  biota  in  the  Buffalo  River  (Table  2).  Data  from  these  initial  subprojects 
plus  more  recent  studies  have  been  collected,  and  the  contaminants  of  concern 
have  been  tabulated  according  to  water,  sediment,  or  biota  in  Table  3.  Con¬ 
taminants  include  a  mix  of  metals  and  organic  compounds.  The  New  York  State 
Health  Department  issued  a  1987-1988  fish  and  wildlife  advisory  to  eat  no  carp 
from  the  Buffalo  River  due  to  elevated  PCBs  and  chlordane  tissue  contents. 


*  A  table  of  factors  for  converting  non- SI  units  of  measurements  to  SI 
(metric)  units  is  presented  on  page  11. 

* 

I 


Levels  of  PCBs  and  DDT  (and  metabolites)  in  carp  are  stated  to  pose  a  risk  of 
toxicity  to  piscivorous  wildlife  inhabiting  the  river.  Young-of-year  spottail 
shiners  have  been  collected  by  NYSDEC  in  1985  and  1987  with  levels  of  PCBs 
exceeding  NYSDEC  criteria. 

A  summary  of  impairments  and  potential  sources  and  causes  for  the  Buf¬ 
falo  River  AOC  is  shown  as  Table  4. 

Levels  of  contaminants 

The  highest  concentrations  of  contaminants  found  in  Buffalo  River  sedi¬ 
ments  and  biota  are  listed  in  Tables  5  and  6.  Ranges  of  water  quality  parame¬ 
ters  are  shown  in  Table  7 . 

Volume  of  contaminated  sediments 

Based  on  average  annual  peak  daily  flow  of  the  Buffalo  River  for  a  45- 
year  period  of  record  (1940-1985)  of  12,300  cfs,  the  average  annual  suspended 
sediment  yield  for  the  drainage  basin  has  been  estimated  as  94,100  tons.  The 
dredged  volume  is  actually  lower  than  the  recorded  inflowing  suspended  sedi¬ 
ment  data.  The  volume  of  sediment  in  the  navigation  channel  of  the  Buffalo 
River  has  been  estimated  to  be  100,000  to  125,000  cubic  yards.  Information  on 
the  volume  of  sediment  outside  the  navigation  channel  was  not  found.  There 
are  limited  data  to  indicate  the  volumes  of  sediment  contaminated  with  spe¬ 
cific  contaminants  at  specific  levels  of  contamination. 

Sedin.nt  data 

At  least  five  major  sediment  sampling  studies  have  been  conducted  on  the 
Buffalo  River.  The  locations  of  the  sampling  sites  are  shown  in  Figures  4a, 
4b,  and  4c.  More  specific  locations  and  sediment  data  for  each  study  are 
presented  in  Figures  5-12  and  Tables  8-23g.  The  USACOE  has  taken  one  large 
composite  sediment  sample  in  August  1989  near  Buffalo  Color  to  conduct  sedi¬ 
ment  treatability  tests.  The  results  of  these  tests  will  be  available  within 
12  months.  Additional  sediment  samples  were  collected  in  1989  (Laniak  et  al. 
1990).  These  data  are  reported  in  Table  23h..  The  Toxicity/Chemistry  Work 
Group  of  the  ARCS  Program  planned  sediment  sampling  in  the  Buffalo  River 
during  1990  (USEPA  1990;  Figure  4d) . 

Water  quality  data 

Monitoring  of  surface  water  quality  is  the  Buffalo  River  and  tributaries 
of  the  Buffalo  River  watershed  is  summarized  in  Table  24  for  the  locations 
shown  in  Figures  13  and  14.  Selected  data  are  presented  in  Table  7  and 
Tables  25a-28a.  Water  and  suspended  sediment  samples  were  collected  during 
dredging  (Smith,  Glowacky,  and  Crerar  1984;  Tables  28b  through  28e) . 
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Monitoring  of  groundwater  has  been  conducted  by  the  US  Geological  Survey 
(USGS)  at  selected  Hazardous  Waste  and  Contaminated  Sites  (Tables  29  and  30) . 
Low  dissolved  oxygen  during  August  has  been  identified  as  contributing  to  poor 
water  quality  for  biota  in  the  Buffalo  River. 

Point  source  discharges 

Point  source  discharges  have  been  documented  in  relation  to  industrial 
discharges  and  waste  loadings  from  flow  and  USEPA  priority  and  special  pollut¬ 
ant  concentrations  measured  at  industrial  outfalls.  The  locations  of  major 
discharges  are  shown  in  Figure  15  (Nos.  3,  4,  5,  6).  Selected  waste  loading 
data  are  presented  in  Tables  31-35. 

Nonooint  source  discharges 

Locations  of  storm  sewer  discharges  are  shown  in  Figure  14.  Selected 
storm  sewers  have  been  monitored  to  document  migration  of  contaminants  through 
surface  runoff  (Table  36). 

Waterway  hydraulics /watershed  hydrology 

A  recent  study  has  estimated  the  sedimentation  and  shoaling  rates  for 
the  Buffalo  River  (USAE  District,  Buffalo  1988,  R29*) .  Sediment  discharge 
relationships  have  been  developed  (Table  37).  Locations  of  sediment  sampling 
and  cross  sections  for  the  sedimentation  analysis  are  shown  in  Figures  16  and 
17.  A  summary  of  shoaling  rates  is  presented  as  Table  38. 

Air  quality 

No  air  quality  data  were  identified. 

Potential  hazardous 
waste  sites/Superfund  sites 

Potential  migration  of  contaminants  from  five  contaminated  sites  has 
been  identified  (NYSDEC  1988,  R16).  The  location  of  these  sites  is  shown  in 
Figure  18  and  described  in  Tables  39-48. 

The  Times  Beach-Site  241  (915080')  is  located  adjacent  to  Lake  Erie  near 
the  head  of  the  Niagara  River.  The  Corps  of  Engineers  used  this  18. 6 -hectare 
(46 -acre)  site  for  disposal  and  containment  of  dredged  material  from  the  Buf¬ 
falo  River,  Buffalo  Harbor,  and  the  Black  Rock  Canal  from  1971-1976.  Approxi¬ 
mately  420,500  cubic  meters  (550,000  cubic  yards)  of  dredged  material  has  been 
deposited  at  the  site.  In  the  summer  of  1981,  the  Corps  of  Engineers  col¬ 
lected  16  dredged  material  samples  from  the  site.  The  samples  were  analyzed 


*  See  list  of  References  at  conclusion  of  text. 
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for  a  number  of  organic  and  inorganic  constituents;  the  results  are  presented 
in  Table  39 . 

Three  monitoring  wells  were  installed  by  the  USGS  in  the  containment 
site  in  1982.  In  January  1983,  the  three  monitoring  wells  installed  at  the 
site  were  sampled,  and  a  surface  water  sample  was  collected  by  the  USGS.  Each 
sample  was  analyzed  for  priority  pollutants.  The  results  of  the  analyses  are 
presented  in  Table  40. 

Two  other  dredged  material  containment  sites,  the  Small  Boat  Harbor 
containment  site  located  in  the  Buffalo  Outer  Harbor  and  the  Buffalo  Harbor 

containment  site  located  adjacent  to  the  Bethlehem  Steel  Corporation  plant 

along  Lake  Erie,  were  sampled  in  a  similar  manner.  The  results  of  the  subsur¬ 
face  and  surface  water  samples  at  these  sites  are  presented  in  Table  41. 

The  Mobil  Oil  Corporation-Site  141  (915040^  is  located  in  the  southern 
part  of  the  city  of  Buffalo  adjacent  to  the  Buffalo  River  at  mile  4.9.  The 

site  was  used  to  dispose  of  unknown  quantities  of  noncontact  cooling  water 

silt,  air  flotation  unit  sediments,  gravity  separator  sediments,  tetraethyl 
lead,  lube  sludges,  spent  catalysts,  and  soil  contaminated  with  asphalt  and 
fuel  oil.  It  is  expected  that  there  is  contaminant  migration  to  the  Buffalo 
River  from  the  disposal  site.  The  material  underlying  the  disposal  site  is 
sand,  which  has  a  high  permeability;  thus,  the  groundwater  may  move  freely 
toward  the  river.  One  soil  sample  was  collected  by  USGS  in  1982  from  each  of 
four  test  borings.  Each  sample  received  lead  analysis  and  a  GC/MS  acid-base 
natural  scan  for  organic  compounds.  The  results  of  the  analyses  indicate 
elevated  levels  of  lead  (920  ng/g  maximum,  238  pg/g  mean).  No  organic  prior¬ 
ity  pollutants  were  quantified.  Analyses  of  four  additional  soil  samples 
collected  by  USGS  in  May  1983  and  analyzed  for  organic  parameters  are 
presented  in  Table  42. 

The  McNaughton- Brooks .  Incorporated-Site  138  (915034)  is  located  in  the 
city  of  Buffalo  near  the  Buffalo  River  at  mile  4.7.  Solvents  such  as  xytol, 
toluol,  and  paint  sludges  were  disposed  on  a  rubble  pile  at  the  site  until 
1966.  The  clay  encountered  inhibits  vertical  migration  of  contaminants.  The 
concentration  of  synthetic  organic  compounds  in  the  soil  samples  analyzed 
indicates  that  horizontal  migration  off  the  disposal  site  may  have  occurred. 
One  soil  sample  was  collected  by  USGS  in  1982  from  each  of  four  boreholes  and 
analyzed  for  cadmium,  chromium,  lead;  a  GC/MS  acid-base  neutral  scan  for 
organic  compounds  was  also  performed.  Lead  was  the  only  inorganic  constituent 
identified  at  elevated  levels.  The  maximum  and  mean  values  for  lead  and  the 
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organic  priority  pollutants  quantified  are  presented  in  Table  43.  Organic 
parameter  analyses  of  four  additional  soil  samples  collected  by  USGS  in  May 
1983  are  presented  in  Table  44. 

Allied  Chemical-Site  107  (915004)  is  located  in  the  southern  part  of  the 
city  of  Buffalo  and  is  adjacent  to  the  Buffalo  River  at  mile  point  4.5.  The 
site  had  a  sludge  lagoon  in  which  an  unknown  quantity  of  spent  vanadium 
pentoxide  catalyst,  sulfate  sludges,  sulfuric  acid,  nitric  acid,  salts,  slag, 
and  polymerized  "sulphan"  were  deposited.  The  lagoon  operated  between  1930 
and  1977.  Since  then,  it  has  been  excavated  and  filled  with  clean  fill.  No 
geologic  data  were  obtained  for  this  site.  Three  monitoring  wells  were 
drilled  by  the  owner  between  the  disposal  site  and  the  Buffalo  River.  No 
drilling  logs  were  available.  Three  monitoring  wells  were  sampled  by  the  USGS 
in  July  1982.  Each  water  sample  was  analyzed  for  chromium,  copper,  lead, 
nickel,  and  vanadium.  The  results  presented  in  Table  45  indicate  elevated 
levels  of  lead  and  nickel. 

Buffalo  Color  Corporation-Sites  120-122  (915012-a.b.c)  are  located  in 
the  southern  part  of  the  city  of  Buffalo  and  are  adjacent  to  the  Buffalo  River 
at  mile  point  4.1.  Three  disposal  sites  have  been  identified  on  the  property: 
two  lagoons  for  iron  oxide  sludge  which  were  used  from  1930-1963;  a  weathering 
area  which  may  contain  traces  of  organics  in  metal  sludge;  and  a  774 -foot  well 
used  to  dispose  of  3.5  million  gallons  of  40  percent  ammonium  sulfate  from 
1957-1963,  The  geology  of  the  site  consists  of  2.1  to  6.1  meters  (7  to 
20  feet)  of  fill.  The  site  is  underlain  with  Onondaga  Limestone.  The  deep 
well  extends  to  the  bottom  of  the  Lockport  Dolomite  or  uppermost  portions  of 
the  Rochester  Shale.  A  61-meter  (200-foot)  steel  casing  extends  from  the 
surface  through  the  Camillus  Shale.  Two  complete  soil  samples  collected  and 
analyzed  in  December  1982  by  the  owner  showed  concentrations  presented  in 
Table  46. 

Soil  samples  obtained  below  the  two  closed  lagoons  indicated  the 
presence  of  similar  compounds.  A  detailed  site  investigation  program  is  cur¬ 
rently  under  way  at  this  facility.  The  proximity  of  these  sites  to  the  river 
and  the  concentrations  of  organic  and  inorganic  compounds  indicate  a  signifi¬ 
cant  potential  for  contaminant  movement  to  the  river. 

Spills 

No  information  was  available  concerning  spills  that  have  occurred  in  the 
Buffalo  River. 
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Adjacent  land  use  contaminant  sources 

Current  adjacent  land  use  is  shown  in  Figure  19.  Most  of  the  property 
near  the  Buffalo  River  is  currently  being  used  for  industrial,  manufacturing, 
and  transportation  operations,  or  is  vacant.  Some  facility  activities  include 
flour  milling,  cereal  and  grain  processing,  grain  transportation  and  distribu¬ 
tion,  cement  distribution,  furniture  making  and  refinishing,  metal  recycling, 
dye  manufacturing,  tire  recycling,  oil  storage  and  dehydration,  and  sulfuric 
acid  production. 

The  watershed  of  the  Buffalo  River  is  roughly  triangular  in  shape,  as 
the  basin  map  (Figure  2)  shows,  and  has  a  drainage  area  of  about  446  square 
miles.  There  are  three  major  streams  in  the  watershed:  Cayuga  Creek,  Buffalo 
Creek,  and  Cazenovia  Creek. 

Cayuga  Creek  is  the  northernmost  of  the  three  major  streams  in  the  Buf¬ 
falo  River  Basin.  It  is  40  miles  long  and  drains  128  square  miles  of  Erie, 
Genesee,  and  Wyoming  counties.  The  lower  reaches  of  Cayuga  Creek  pass  through 
the  residential  communities  of  Lancaster  and  Depew.  The  upland  areas  are 
primarily  farmland  and  wooded  areas. 

Buffalo  Creek  drains  an  area  of  150  square  miles  and  joins  Cayuga  Creek 
8  miles  above  Lake  Erie  to  form  the  Buffalo  River.  It  is  43  miles  long  from 
its  source  near  Java  Center  in  Wyoming  County  to  its  confluence  with  Cayuga 
Creek.  The  land  adjacent  to  Buffalo  Creek  is  primarily  farmland  and  woods. 
Buffalo  Creek  passes  through  several  small  communities. 

Cazenovia  Creek  joins  the  Buffalo  River  about  6  miles  above  Lake  Erie. 
The  total  watershed  area  is  138  square  miles.  Cazenovia  Creek  is  similarly 
typified  by  agricultural  and  wooded  sections  of  land,  with  several  small  resi¬ 
dential  communities  and  scattered  park  and  recreational  areas. 

Bioassav  data 

Limited  bioassay  data  are  available  for  the  Buffalo  River  AOC.  Acute 
toxicity  bioassays  were  conducted  with  Daphnia  magna  and  Hyaiella  azteca 
(NYSDEC  1988,  R16) .  Chronic  toxicity  bioassays  were  conducted  with  Ceriodaph- 
nia  dubia.  Laboratory  variation  in  test  results  led  to  inconclusive  test 
results.  Bioaccumulation  bioassays  were  conducted  with  fathead  minnows.  None 
of  the  contaminants  bioaccumulated  in  test  organisms  were  not  found  in  the 
sediment  tested.  These  tests  were  inconclusive. 

Biological  data 

The  Buffalo  River  drainage  basin  provides  a  wide  variety  of  fish  habitat 
conditions.  Basin  conditions  range  from  brook  trout  habitat  in  some  upper 
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stream  reaches  u-  ■jarmwater  species  habitat  in  the  lower  urban  areas.  Trout, 
salmon,  black  bass,  and  northern  pike  are  among  the  many  species  found  within 
the  watershed.  The  NYSDEC  stocks  the  Little  Buffalo  Creek  (on  Cayuga  Creek 
system),  the  main  Buffalo  Creek,  and  the  East  Branch  Cazenovia  Creek  with 
trout.  Como  Park  Lake  (Cayuga  Creek)  is  stocked  with  panfish.  In  addition, 
the  Buffalo  Harbor  is  stocked  with  trout. 

Fish,  clams,  mussels,  and  algae  have  been  sampled  or  exposed  to  the 
Buffalo  River  AOC.  Sampling  locations  for  these  studies  are  shown  in  Fig¬ 
ure  20,  and  data  are  presented  in  Tables  49-56.  Based  on  fish  tissue  concen¬ 
tration  of  PCBs,  DDT  and  chlordane,  a  1987-1988  fish  advisory  was  issued  to 
eat  no  carp  from  the  Buffalo  River  AOC.  Levels  of  PCBs  and  DDT  (and  metabo¬ 
lites)  in  carp  are  stated  to  pose  a  risk  of  toxicity  to  piscivorous  wildlife 
inhabiting  the  river. 

Benthic  macroinvertebrates  were  sampled  in  1982.  Data  from  this  sam¬ 
pling  are  presented  in  Table  57.  The  populations  of  benthic  macroinverte¬ 
brates  have  been  related  to  those  typically  found  in  organically  contaminated 
sediments . 

Risk  assessment 

No  risk  assessments  have  been  conducted  for  the  Buffalo  River  AOC  prior 
to  1989.  However,  fish  advisories  were  issued  for  PCB,  DDT,  and  chlordane 
contamination  in  1987-1988.  Laniak  et  al.  (1990)  prepared  a  baseline  human 
health  risk  assessment.  Estimates  of  human  exposure  to  various  contaminants 
are  presented  in  Tables  58-75. 
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GLNPO  SUBJECT-REFERENCE  MATRIX 


AREA  OF  CONCERN:  Buffalo  River,  New  York 


Sediment 

Metals 


Pesticides 


Purgeable  Halocarbons 


Others  (specify) 


R16,  R9,  R3,  R19,  R22,  R21,  R4,  R28  P5 

R16,  R9 ,  R22,  R21,  R4,  R28  (1,  2,  3)  P5 

R16,  R9 ,  R22 ,  R21,  R4,  R28  (1,  3)  P5 

R16,  R9,  R15,  R22,  R21,  R4,  R28  (1,  3)  P5 

R16,  R9 ,  R22,  R21,  R4,  R28  (1,  3)  P5 


R16,  R28  (1,  2) 


Particle  Size 
Engineering  Properties 
Deposition  Data 
Transport  Data 
Depth  Data 

Horizontal  Distribution 
Volume  To  Be  Considered 
Elutriate  Test 
Water  Quality 
Turbidity 
Physical  Data 
Temperature 
DO 

Conductivity 

Hardness 

Total  Suspended  Solids 
Total  Solids 


R28  (1,  2) 

R20,  R28  (2,  4) 

R20 

R16 ,  R13,  R29,  R20 
R13,  R29,  R20 
R16,  R9 
R16 ,  R9 
R23 

R16,  R9  (4) 

R16,  R19,  R23,  R21,  R3 
R16 

R16 ,  R17 
R16 ,  R17 
R16 ,  R17 
R16 ,  R17 

R16  (5) 

R16 ,  R17,  R23  (1,  2) 


P9 ,  P3 
P8 ,  P7 


P6,  P4,  P5 ,  P12 ,  P10 
P2 


*  Numbers  refer  to  sources  listed  in  the  References  section  (page  24) . 

**  Numbers  in  parentheses  refer  to  sources  listed  in  Literature  Cited  (Appendix  1) . 
f  Points  of  contact  are  listed  on  page  28. 
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_ Subjast _ 

Chemical  Data 
pH 
TOC 

Metals 

PCBs 

PAHs 

Pesticides 

COD 

BOD 

Others  (specify) 

N 

P 

Volatile  Organics 
Bacteria 

Waterway  Hydraulics 
Flow  Data 
Water  Depth 
Flood  Data 
Point  Discharges 
Concentration  Data 
Volume  Data 
Waste  Load  Data 
Storm  Sewers 
Nonpoint  Discharges 
Hazardous  Waste  Sites 
Concentration  Data 
Volume  Data 
Waste  Load  Data 
Spills 

Watershed  Hydrology 
Rainfall  Data 
Acid  Rain 
Runoff  Data 
Loads 
Volume 


_ Reference _  _ PvlHt  ggn£fl<?£ 

R18 ,  R19 ,  R34,  R33,  R31,  R3,  R23 
R16 ,  R17  (5) 

R23 

R16 ,  R17 ,  R18  (5) 

(5) 

(5)  P4 

R16 ,  R23  (1,  2) 

R16 ,  R23 

R16  (1,  2) 

R16  (1,  2) 

R16 


R16 , 

R13 

R5 

R5 

R16 , 

R21, 

R3 

R16 , 

R21, 

R23 

R16 , 

R21 

R16 , 

R21, 

R23 

R21 

R16 , 

R21 

R23 

R16,  R13 


R32 ,  R21 
R21 
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Watershed  Hydrology  (Cont.) 
Runoff  Data  (Cont.) 

Solids 


Chemical  Data  (Specify) 

R21 

Leachate 

R14 

Air 

Air  Quality  Data 

Atmospheric  Deposition 

Superfund  Sites 

R16, 

R21 

Adjacent  Land  Use 

R30, 

R16,  R31 

Contaminant  Sources 

R16, 

R15 

Geology 

R20 

Groundwater 

R28, 

R21,  R8 

Flow 

R8 

Chemistry 

R28 , 

R21,  R8 

Bioassay  Data 

Acute 

R16 

Chronic 

R16, 

R9,  R4,  R1 

Bioaccumulation 

R16, 

Rll 

Biological  Data 

Fish 

R16 , 

RIO,  R2  (3) 

Diversity 

R16 , 

RIO 

Quantity 

R16, 

RIO 

Quality-Tumors 

R2 

Tissue  Content 

R16, 

R9 

(Zooplankton)  Water  Column 

R16 , 

R35 

Macro invertebrates 

Advisory 

R16 

Tainting  Flesh 

R16 

Risk  Assessment 

(3) 

Historical  Data 

R23 

(3) 

Population  Data 

R23 

Benthic  R16,  Rll,  RIO,  R25,  R24,  R21 

R16,  RIO,  R25 
R16 ,  RIO,  R25 
Rll,  R21 


P9 


PI 


Diversity 

Abundance 

Content 
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-Subject -  - - Reference _  Point  of  Contact 


Birds 

R16 , 

RIO 

Diversity 

RIO 

Quantity 

RIO 

Contents 

Plants 

RIO 

Diversity 

RIO 

Abundance 

RIO 

Contents 

R28 

Metals 

R28 

Phytoplankton 

R16 , 

R35 

Mammals 

R16 , 

RIO 

Endangered  Species 

Other 

Trout  Stocking 

R16 

Algae  (Cladophora) 

R27, 

R21 

Content  Metals 

R27 , 

R21 

Purgeable  Halocarbons 

R27 

Pesticides 

R27 

PCBs 

R27 

Base  Neutral 

R27 

Acid  Fraction 

R27 
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POINTS  OF  CONTACT 


_ Person 

1.  John  Black 


2.  G.  Jirka 


3.  Edward  Kuzia 


4.  Dick  Leonard 


5.  Simon  Litten 


6,  John  McMahon 


7.  David  Melfi 


8 .  Ralph  Rumer 


9.  US  Fish  & 
Wildlife 
Service 

10.  Tom  Wilkins 


Area  of  Expertise 
Fish  Tumors 


Natural  Capping 


Water  Quality, 
PAHs 


Water  Quality 


Water  Quality, 
Sediment  Dating 


RAP  Coordinator 


Sediment 

Transport 


Sediment 

Transport 


Conducting  Fish 
Studies  in  1988- 
1989 

Modeling 


_ Location/Telephone _ 

N.Y.  Dept,  of  Health,  Roswell 
Park  Memorial  Institute, 
Buffalo,  NY 
716-845-3350 

N.Y.  State  Water  Resource  Inst. 
468  Hollister  Hall 
Cornell  Univ. , 

Ithaca,  NY 
607-255-7535 

N.Y.  State  Dept,  of 
Environmental  Conservation, 
Albany,  NY 

US  Army  Engineer  District, 
Buffalo;  1776  Niagara  St. , 
Buffalo,  NY  14207 
716-879-4270 

N.Y.  State  Dept,  of 
Environmental  Conservation 
Bureau  of  Technical 
Services  and  Research; 

50  Wolf  Rd. , 

Albany ,  NY 
518-457-7470 

N.Y.  Dept,  of  Environmental 
Conservation;  600  Delaware, 
Buffalo,  NY 
716-847-4600 

US  Army  Engineer  District, 
Buffalo,  1776  Niagara  St., 
Buffalo,  NY  14207 
716-879-4270 

Dept,  of  Civil  Engineering, 
State  Univ.  of  New  York  at 
Buffalo 


Cornell  University-Geotechnical 
Ithaca,  NY 
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_ Person _ 

11.  Steve  Yaksich 


12.  USGS 


13.  District  Chief, 
WRD,  USGS 


14.  USEPA 


Area  of  Expertise  _ Location/Telephone 

Water  Quality  US  Army  Engineer  District, 

Buffalo,  1776  Niagara  St., 
Buffalo ,  NY  14207 
716-879-4272 

Gen.  Info.  -  Hydrologic  Information  Unit 

Water  Resources  419  National  Center,  Reston,  VA 

of  an  Area 

Local  Info.  -  PO  Box  1669,  Albany,  NY  12201 

Water  518-472-3107 

Resources  of 
the  Area 


STORET 


Office  of  Administration  and 
Resources  Management,  National 
Data  Processing  Division, 
Research  Triangle  Park,  NC 


27711 
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Table  1 

Information  Required  to  Evaluate  the  Potential  for  Contaminant  Mobility 


1.  SEDIMENT  DATA 

Water  Content 

Hydrous  Oxides  (Manganese,  ferrous) 

Total  PAHs 

Total  PCBs  (Aroclors  and  Congeners) 

TOC 

Total  Solids 
OM 

EP  Test 

CEC  (plus  calcium,  magnesium  phosphorus, 
potassium  concentration  in  extractant) 

Atterberg  Limits 
Specific  Gravity  Determination 
Dispersion  Coefficients 
Sediment  Particle  Density 
Bulk  Density 
Permeability 

Particle  Size  Distribution  (hydrometer  method);  (include  sand,  fine 
sand,  silt  and  clay) 

Wet  Sediment  pH  (1:2  sediment  to  distilled  water  solution) 

Dry  Sediment  pH  (1:2  sediment  to  distilled  water  solution) 

%  Base  Saturation 
%  Free  Calcium  Carbonate 

Potential  pH  or  Lime  Requirement  (using  titration  or  similar  method) 

Total  Carbon  Content 

Total  Soluble  Heavy  Metal  Content 

Total  Heavy  Metal  Content 

Surface  Runoff  Suspended  Solids 

Wet  Sediment  Extractable  Heavy  Metal  Content  (DTPA  preferred) 

Dry  Sediment  Extractable  Heavy  Metal  Content  (DTPA  preferred) 

Depth  (thickness)  of  Mixed  Top  Sediment  Layer 
Depth  (thickness)  of  Contaminated  Sediment  Layers 
Sedimentation  Rate  (possibly  through  core  dating) 

Sediment  Deposition  History 

Suspended  Solids  Settling  Rates  (possibly  through  sediment  traps) 
Consolidation  Characteristics 

Sediment  Porosity  (mixed  layer  and  deeper  layers) 

Pesticides 

Priority  Pollutants  (40  CFR  Part  136) 

Dioxin 

Reference  Site 

2.  POINT  DISCHARGES  INTO  WATERWAY 

Contaminant  Loads  Based  on  Concentration  and  Volumetric 
Flow  Rates 

Surface  Runoff  During  Storm  Events 
Combined  Sewer  Overflow 


OG 

EC 

Redox 

Sulfides 

SOD 

Volatile  Solids 

Salinity 

NH3 


(Continued) 


Table  1  (Continued) 


3.  NONPOINT  DISCHARGES  INTO  WATERWAY 

Ground  Water:  Information  on  Geohydrology  and  Ground  Water 

Characteristics 

Atmospheric  Deposition 

4.  LAND  USE  OF  ADJACENT  PROPERTIES 

5.  CONTAMINATED  SITES 

Hazardous  Waste 

Superfund 

Spill 

6 .  WATERSHED  HYDROLOGY 

Wetlands 

7.  WATERWAY  HYDRAULICS  &  FLOW 

Hydrology  or  Flows  Through  the  System 
Area  of  Bottom  Contamination 
Water  Depth  at  Area  of  Contamination 
Contaminant  Waste  Loads  to  System 
Floods 

8.  WATER  QUALITY  DATA 


DOC 

TOC 

DO 

Hardness 

BOD 

PH 

Metals 

Conductivity 

PAHs 

Temperature 

PCBs 

Total  Solids 

Total  Suspended  Solids  (distributed  in  time  and  space) 

Best  Estimates  of  Partition  Coefficients  for  Low  (water  column)  and 
High  (bottom  sediments)  Sediment  Concentrations 
Sediment -Water  Contaminant  Distribution  Coefficients 
Bacteriological  Quality 
Priority  Pollutants 

Interstitial  Water  Contaminant  Concentration 

9.  BIOASSAY  TEST  DATA 
Rapid: 

microtox 
Daphnia 
Ceriodaphnia 
Pontoporeia 
Ames  Test 

Chronic: 

C.  tentans 
Daphnia 

fathead  minnows 
macro invertebrate 


(Continued) 


Table  1  (Concluded) 


Plant  bioassay  data: 

Total  PCB  Content  (aroclor  content) 

Specific  PCB  Congeners 

PAHs 

Heavy  Metal  Uptake 

10.  BIOLOGICAL  DATA 

Fisheries  Surveys,  including: 
body  weight/size 
diet/stomach  contents 
feeding  type 
lipid  content 
phytoplankton 
zooplankton 

Benthic  Community 

overall  benthic  "health" 
benthic  indicators/low  diversity 

11 .  MISCELLANEOUS  INFORMATION 

Climatological  Data 
Air  Quality 

12.  RISK  ASSESSMENT 

Human  Health 
Ecological 

13.  WILDLIFE  USAGE 

Birds 

Mammals 

14.  ENDANGERED  SPECIES 

Federal 

State 


Contaminant  Analyses  Performed  on  Niagara  River  Ambient  Monitorin 
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Table  4 

Summary  of  Impairments.  Causes  and  Sources  (R-161 
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River  channelization  is  also  a  potential  factor 


Table  5 


Highest  Conce 


Lead 

3300 

1 

Zinc 

600 

1 

Mercury 

66.6 

8 

Cadmium 

4.5 

1 

p,p' -DDT 

1.84 

1 

p,p' -DDE 

0.125 

1 

Benzo(a)pyrrne 

72.5 

1 

Fluoranthene 

35.6 

1 

Phenanthrene 

9.6 

3 

Anthracene 

3.4 

3 

Pyrene 

22.0 

3 

Benzofluorene 

9.2 

3 

Benzathracene 

2.6 

3 

Chrysene 

1.8 

3 

Benzo(c)pyrene 

4.5 

3 

Perylene 

13.7 

3 

Benzo (b ) Fluoranthene 

5.5 

3 

Benzo (k) Fluoranthene 

1.2 

3 

Dibenz (a , h) Anthracene 

6.3 

3 

Benzo ( ghi) Perylene 

2.6 

3 

Indeno( 123 -cd) Pyrene 

2.8 

3 

Heptachlor  epoxide 

0.300 

1 

alpha -Endosulf an 

0.015 

1 

alpha -BHC 

0.016 

23 

gamma -BHC 

0.298 

1 

Endrin 

0.267 

1 

1,2-DCB 

247.8 

1 

1,3-DCB 

10 

1 

1,4-DCB 

3 

1 

HCB 

58.7 

1 

PCBs 

3.2 

1 

Table  6 


Highest  Concentrations  of  Contaminants  in  Biota  of  Buffalo  River  AOC 


PCBs 

14.5 

DDT 

1.63 

Chlordane 

0.53 

Mercury 

0.29 

Aldrin/Dieldrin 

0.06 

Endrin 

<0.01 

Lindane 

0.04 

Mirex 

0.01 

Clams 


PCBs  1284  ±  277 

alpha- BHC  5  ±  4 

beta-BHC  3  ±  5 

Chlordane  13  ±  7 

p  ,p '  -DDD  7  ±  7 

DDT  5  ±  10 

Heptachlor  epoxide  3  ±  3 

Herachlorobenzene  2  ±  1 


Mussels 


HCB 

1.6 

p ,p-DDE 

4.2 

PCB-15 

8.5 

PCB-28 

3.9 

PCB-44 

9.0 

PCB-49 

5.4 

PCB-52 

5.1 

PCB-70 

9.1 

PCB-87 

2.6 

PCB-101 

5.2 

PCB-138 

9.4 

PCB-153 

9.6 

PCB-180 

53.0 

Alga  (R211 


PCBs 

As 

Cd 

Pb 

Hg 

Zn 


220  ±  110 
11.3  ±  0.6 
0.5  ±  0.1 
60.0  ±  1.0 
0.13  ±  0.01 
99  ±  1.2 


Table  7 

Ranees  of  Water  Quality  Parameters  Measured 
in  the  Buffalo  River  AOC 


_ Parameter _  Ranee 

River  Water  (R16) 

Temp  (Celsius)  6.0-24.0 

Per  ent  Saturation  (%)  31-105 

DO  (mg/1)  2. 8-9. 5 

Sp.  Conductance  (/imhos/cm)  225-445 

Chlorine  demand  (mg/1)  0.35-3.02 

Total  Fe  (mg/1)  0.417-1.06 

COD  (mg/1)  8.8-34.6 

BOD  (mg/1)  <20 

TSS  (mg/1)  6-38 

TDS  (mg/1)  175-377 

TS  (mg/1)  195-412 

NH3-N  (mg/1)  <0.06 

Total  Chlorides  (mg/1)  19.1-44.8 

Groundwater,  ue/1  (R16) 

Cd  10.2 

Cr  223 

Cu  85-472 

Pb  174-1331 

Hg  0.3 

Ni  219 

Zn  261,000 

2-chlorophenol  13 

bis  (2-ethylhexyl) -phthalate  37 

1,2 -dichlorobenzene  76.7 

Napthalene  33.3 

1,2, 4- trichlorobenzene  25.7 

Benzene  141 

Chlorobenzene  1743 


Table  8 

Attenbere  Limits  for  the  Analyzed  Samples  from  October  30. 
1987  (R-20.  Table  5.3) 


Liquid  Limit 

Plastic  Limit 

Plasticity 

#  of 

Value 

Standard 

#  of 

Value 

Index 

Tests 

Deviation 

Tests 

Sample 

(%] 

m 

[%] 

m 

A 

2 

47.9 

1 

27.3 

20.6 

B 

5 

44.7 

0.8 

2 

27.9 

16.8 

E 

4 

61.3 

0.7 

1 

36.5 

24.8 

G 

4 

63.9 

0.7 

1 

38.0 

25.9 

K 

3 

34.3 

1 

22.2 

12.1 

J 

4 

44.2 

0.4 

1 

31.1 

13.1 

N 

4 

54.0 

1.2 

1 

37.2 

16.8 

Nbis 

5 

66.1 

1.3 

2 

38.3 

27.8 

Table  9 

Water  Contents  Tests  (R-20.  Table  5.4) 


Sample 

w 

w 

Moisture 

@  GT-CEE 

@  CU-SCL 

(air  dry) 
[%) 

A 

0.49 

0.72 

B 

0.85 

0.79 

41 

E 

1.31 

1.36 

51 

G 

1.55 

1.36 

56 

J 

0.99 

48 

N 

0.88 

47 

K 

0.47 

Table  10 

Cation  Exchange  Capacity  and  Organic  Matter  Content  of  Analyzed 
Samples  of  October  30.  1987  HR-20.  Table  5.5~> 


Sample 


B 

E 

G 

J 

N 


Cation  Exchange  Capacity 
[meq/lOOg] 

1.52 

1.92 

2.02 

1.47 

1.34 


Organic  Matter 

m 

3.3 

4.7 
5.1 

4.4 

7.8 


Table  11 

Summary  of  Laboratory  Test  Results  and  Derived  Ouanrirtps 
(R-20.  Table  5.61 


Sample 

w 

e 

c 

CEC 

Oig 

LL 

PL 

PI 

U 

[%] 

[kg/1] 

[meq/lOOg] 

[%] 

m 

[%] 

m 

m 

A 

0.5 

1.3 

1.2 

48 

27 

21 

1 

B 

0.9 

2.3 

0.8 

2 

3 

45 

28 

17 

3 

E 

1.3 

3.5 

0.6 

2 

5 

61 

37 

25 

4 

G 

1.6 

4.1 

0.5 

2 

5 

64 

38 

26 

5 

J 

1.0 

2.6 

0.7 

1 

4 

44 

31 

13 

5 

K 

0.5 

1.2 

1.2 

34 

22 

12 

2. 

N 

0.9 

2.3 

0.8 

1 

8 

54 

37 

17 

3 

Nbis 

66 

38 

28 

2 

o  tn  to  > 


Table  12 

Grain  Size  Fractions  for  Samples  from  October  30. 1987 
and  August  12.  1981  (R-20.  Table  5.7) 


Clay 

Silt 

Sand 

D50 

Textural 

m 

t%] 

t%] 

[mm] 

Class 

16.5 

50.3 

33.2 

1.5 

Silt  loam 

20.2 

63.8 

16 

0.012 

Silt  loam 

29.4 

62.8 

7.8 

0.008 

Silty  clay  loam 

30.6 

63.6 

5.8 

0.011 

Silty  clay  loam 

5.5 

44.1 

50.4 

0.062 

Sandy  loam 

11.9 

52.8 

35.2 

0.027 

Loam 

8.0 

73.7 

18.3 

0.022 

Silt  loam 

6.0 

55.1 

38.9 

0.041 

Silt  loam 

7.7 

70.6 

21.7 

0.022 

Silt  loam 

9.8 

60.2 

30.0 

0.025 

Silt  loam 

9.8 

71.3 

18.6 

0.016 

Silt  loam 

12.8 

42.7 

44.5 

0.013 

Silt  loam 

10.9 

72.5 

16.6 

0.015 

Silt  loam 

14.2 

72.8 

12.9 

0.013 

Silt  loam 

14.5 

76.7 

8.8 

0.010 

Silt  loam 

Table  13 

Historical  Bulk  Sediment  Contaminant  Concentrations-Buffalo 
River  and  Buffalo  Ship  Canal  (R-22.  Table  10) 


HISTORICAL  BULK  SEDIMENT  CONTAMINANT  CONCENTRATIONS 
BUFFALO  RIVER  AND  BUFFALO  SHIP  CANAL 
Data  from  Rockwell,  Claff,  and  Kuehl,  1983 

(mg/ kg) 

Sample  Sites  (see  Fig.  9) 


Substances 

4 

8 

12 

26 

52 

53 

54 

Cd 

0.3 

0.3 

2.8 

4.5 

4.0 

1.1 

0.5 

Cr 

14 

15 

1000 

54 

95 

37 

34 

Cu 

24 

33 

1200 

140 

120 

61 

76 

Pb 

89 

41 

3300 

300 

190 

85 

100 

Hg 

0.1 

0.1 

24 

1.3 

3.4 

0.6 

1.4 

Ni 

19 

24 

120 

39 

39 

37 

23 

Zn 

100 

110 

540 

390 

470 

200 

260 

Ag 

0.3 

ND 

ND 

3.5 

ND 

ND 

ND 

Total 

2CB 

ND 

ND 

180 

ND 

ND 

ND 

ND 

Total 

3CB 

ND 

ND 

243 

ND 

ND 

ND 

ND 

Total 

4CB 

ND 

ND 

1000 

20 

ND 

ND 

ND 

5CB 

ND 

ND 

540 

ND 

ND 

ND 

ND 

6CB 

ND 

ND 

114 

ND 

ND 

ND 

ND 

Total 

PAH 

16.5 

4.2 

238 

285 

51 

1.9 

16.6 

PCB 

ND 

0.07 

3.17 

2.12 

0.33 

0.10 

0.14 

Total 

DDT 

0.049 

0.007 

2.318 

0.205 

0.209 

0.099 

0.169 

Total, 

chlordane  .021 

0.013 

0.301 

0.012 

0.052 

0.012 

0.018 

Mi rex : 

w 

0.004 

ND 

0.266 

ND 

0.01 

0.004 

0.007 

*  not  confirmed  by  GC/MS. 


Table  14 

Contaminant  Concentrations  in  Buffalo  River  Bottom  Sediments 
for  Parameters  Ouantif ied-USEPA  Region  V  Sampling  1981 
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NOUS:  Data  source:  sub-project  23  (IWO  OR).  Stattons  correspond  to  locations  In  Figure  4.2. 

Concentrations  are  In  ppm,  (ug/g  dry  weight).  All  Inorganics  values  are  total  except  those  designated  *(extr.)*  for 
extractable. 

NO  *  Not  detected  at  detection  Unit  Indicated. 
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U4t«  Source:  Sub- project  8  (USACOfc).  Stations  correspond  to  locations  In  Figure  4.2. 
Concentrations  are  In  ppm  (ug/g,  dry  weight). 
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Table  21 

Deaths  in  Feet  to  Surface  of  River  Bed  in  Buffalo  River 
Sediment  Survey  Study  (R-4) 


DEPTHS  IN  FEET 

TO  SURFACE 

OF  RIVER 

BED 

Referred  to 

low  water 

datum  elevation  of 

568.6 

USAE  Transect 

Position^- 

1 

2 

3 

4 

5 

735 

13.5 

17.8 

21.8 

- 

mm 

736 

10.3 

17.8 

21.8 

- 

- 

737 

10.0 

17.5 

21.0 

mm 

mm 

738 

mm 

18.5 

21.5 

18.5 

mm 

740 

10.0 

15.5 

20.0 

18.5 

10.0 

741 

10.7 

18.2 

22.2 

16.6 

10.1 

742 

10.5 

16.5 

22.2 

18.7 

6.6 

743 

10.8 

15.1 

23.2 

mm 

- 

744 

10.6 

18.1 

22.1 

- 

mm 

745 

10.0 

17.5 

24.1 

mm 

10.1 

746 

10.0 

17.5 

22.1 

18.1 

- 

747 

10.4 

18.1 

25.1 

17.2 

11.0 

748 

- 

13.1 

24.6 

am 

- 

749 

9.6 

19.1 

25.1 

17.1 

- 

750 

- 

17.8 

20.8 

18.6 

- 

751 

am 

17.8 

20.8 

16.4 

mm 

^-Position  1  is  nearest  the  west  bank, 
so  forth  across  the  width  of  the  channel. 


position  2  is  next,  and 


Table  22 


CORE  LENGTH 
(cm) 

Transect  Position 


1 

2 

3 

4 

5 

735 

P 

54 

36 

mm 

mm 

736 

66 

114 

72 

mm 

- 

737 

P 

84 

54 

- 

- 

738 

30 

84 

56 

- 

740 

42  • 

66 

90 

98 

70 

741 

72 

140 

78 

78 

114 

742 

36 

21 

78 

16 

54 

743 

60 

66 

72 

- 

- 

744 

30 

45 

P 

- 

- 

745 

93 

93 

48 

- 

76 

746 

78 

42 

60 

P 

- 

747 

128 

94 

54 

P 

30 

748 

- 

100 

98 

mm 

■B 

749 

P 

109 

109 

P 

«• 

750 

41 

35 

100 

mm 

751 

- 

42 

114 

p 

mm 

p  -  Sample  taken  with  Mini-Ponar  and  assumed  to  be  8  cm  deep 
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Table  23b 

Total  Solids  Contents  of  Samples  (1.  Table  1) 


Army  Sample  Identification 

%  Total  Solids* 

D-83-1 

0-3' 

58.8 

0-83-2 

0-1 » 

61.8 

D-83-2 

1-3 ' 

71.3 

D-83-3 

0-1* 

48.3 

D-83-4 

0-1.5’ 

53.3 

D-83-5 

0-2' 

57.8 

D-83-5 

2-4’ 

74.0 

D-83-6 

0-2' 

55.5 

D-83-7 

0-1.5* 

53.8 

D-83-8 

2-4' 

57.7 

D-93-9 

0-2' 

63.9 

D-83-15 

0-2' 

52.4 

*  %  total  solids  were  calculated  after  drying  the  samples  to  a  constant 

weight  in  an  oven  at  103°C. 


Table  23c 


Metals  (1.  Table  II) 


Sample 

Identification 

Nickel 

Amnis 

Cadmium 

Chromium 

Spbese 

Mercurv 

Lead 

Zing.. 

D-83-1  0-3' 

50.0 

13.6 

2.0 

59.0 

48.4 

LT 

0.70 

95.0 

328 

D-83-2  0-1' 

49.9 

10.7 

2.0 

50.3 

39.1 

LT 

0.71 

81.8 

283 

D-83-2  1-3' 

51.9 

5.5 

1.2 

16.4 

36.1 

LT 

0.63 

35.9 

83.8 

D-83-3  0-1' 

52.0 

10.8 

1.8 

45.0 

41.2 

LT 

0.93 

96.0 

372 

D-83-4  0-1.5' 

56.0 

11.1 

2.0 

48.6 

43.0 

LT 

0.79 

94.0 

368 

D-83-5  0-2' 

62.0 

9.3 

2.0 

62.6 

46.0 

LT 

0.69 

110 

550 

D-83-5  2-4' 

44.0 

1.8 

1.2 

13.4 

22.8 

LT 

0.66 

34.0 

86.0 

D-83-6  0-2' 

51.9 

9.4 

1.8 

43.9 

42.1 

LT 

0.85 

104 

375 

D-83-7  0-1.5' 

50.0 

9.5 

2.0 

36.4 

40.8 

LT 

0.89 

114 

440 

D-83-8  2-4' 

52.0 

8.8 

2.0 

44.8 

46.0 

LT 

0.75 

116 

550 

D-83-9  0-2' 

43.9 

12.4 

1.6 

56.5 

37.5 

LT 

0.72 

81.9 

258 

D-83-15  0-2' 

56.0 

8.4 

2.0 

44.2 

44.6 

LT 

0.80 

102 

480 

Source:  Mr.  Richard  Leonard,  US  Array  Corps  of  Engineers,  5  Dec  1983. 
Data  reported  in  micrograms  per  gram  on  a  dry  weight  basis. 

LT  -  less  than. 


Non-Metals  (1.  Table  III) 
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FOBS .  Pesticides,  and  Phthalates  (l,  Table  IV) 
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Table  23h 


Buffalo  Mvar  SadfMftta  *  1919  Oata  •  Aqua  Tach  Envirormntal  consultants  Raport 
Ratals  In  ng/kg  dry  uaight  - 


Sita  No. 

Cd  •  Bulk 

Cr  -  Bulk 

Cu  ■  Bulk 

Fa  *  Bulk 

Pb  •  Bulk 

Mn  -  Sulk 

27 

0.5 

21 

45 

27400 

64 

505 

56 

1 

16 

50 

32800 

71 

480 

29 

0.5 

18 

49 

30300 

82 

490 

54 

1 

13 

46 

29200 

66 

490 

52 

1 

13 

48 

28400 

62 

460 

53 

1 

12 

46 

31900 

70 

490 

50 

0.6 

9 

40 

30800 

55 

480. 

51 

0.9 

14 

48 

30700 

71 

500 

31 

0.5  IT 

18 

49 

30300 

82 

490 

49 

0.5 

9 

38 

29400 

50 

560 

48 

1 

2 

35 

24300 

60 

520 

34 

0.6  IT 

4 

35 

20500 

25 

530 

Arlth.  Naan 

0.8 

12 

44 

28833 

63 

500 

Std.  Dav. 

0.2 

5 

5 

3285 

15 

25 

No.  of  saqplas 

12 

12 

12 

12 

12 

12 

Min.  Vatu# 

0.5 

2 

35 

20500 

25 

460 

Max.  Valua 

1 

21 

50 

32800 

82 

560 

(Continued) 
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Table  23h  (Continued) 


Buffalo  River  Sediments  *  1989  Data  •  Aqua  Tech  Environmental  conaultanta  Report 
Metals  in  mg/kg  dry  weight 


Sit*  NO. 

Hg  •  lulk 

Ni  •  Bulk 

Ag  •  Bulk 

Zn  ■  Bulk 

27 

0.5 

27 

0.5  LT 

190 

56 

0.5 

34 

0.5 

220 

29 

0.4 

31 

0.5  IT 

210 

54 

0.37 

30 

0.5  IT 

210 

52 

0.34 

29 

0.6  LT 

180 

S3 

0.3 

31 

0.5 

200 

50 

0.28 

32 

0.6  LT 

170 

51 

0.41 

31 

0.5  LT 

190 

31 

0.4 

31 

0.5  LT 

210 

49 

0.18 

32 

0.5  LT 

150 

48 

0.24 

25 

0.6  LT 

120 

34 

0.06 

22 

0.6  LT 

940 

Arith.  Mean 

0.33 

30 

0.5 

249 

Std.  Oev. 

0.12 

3 

0.05 

210 

No.  of  samples 

12 

12 

12 

12 

Min.  Value 

0.06 

22 

0.5 

120 

Max.  Value 

0.5 

34 

0.6 

940 

(Continutd) 
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Table  23h  (Continued) 


luftalo  *lvtr  Sadlaanta  •  1989  Oita  •  Aqua  Taeh  EnvironmntaL  Conauttanta  Raport 
PAH*  in  ag/kg 


Saapla  Acanaphthan* 

Acanaphthylan* 

Anthracan* 

l*nxe(a}Antftraeana 

•*n*o(*)Ryr*n# 

t*n*o(b)Fiour*nth* 

27 

0.2  LT 

0.2  LT 

0.22 

0.83 

1.09 

1.91 

56 

0.2  LT 

0.2  LT 

0.16 

0.67 

1.03 

1.95 

29 

0.2  IT 

0.2  IT 

0.13 

0.58 

0.79 

1.58 

54 

0.2  IT 

0.2  LT 

0.34 

0.93 

1.37 

2.38 

51 

0.2  IT 

0.2  IT 

0.16 

0.51 

0.81 

1.45 

S3 

0.2  LT 

0.2  LT 

0.1  LT 

0.5 

0.82 

1.33 

SO 

0.2  LT 

0.2  LT 

0.13 

0.45 

0.86 

1.49 

51 

0.2  LT 

0.2  LT 

0.23 

0.67 

1.1 

1.83 

31 

0.2  LT 

0.2  LT 

0.32 

0.9 

1.39 

2.28 

49 

0.2  LT 

0.2  LT 

0.16 

0.37 

0.77 

1.31 

48 

0.2  LT 

0.2  LT 

0.14 

0.46 

0.74 

1.21 

34 

0.2  LT 

0.2  LT 

0.12 

0.39 

0.68 

1.11 

Arith.  Mean 

0.2 

0.2 

0.18 

0.61 

0.95 

1.65  . 

Std.  Oav. 

ERR 

ERR 

0.02 

0.19 

0.23 

0.40 

Mo.  of  taopltt 

12 

12 

12 

12 

12 

12 

Nfn.  Vatu* 

0.2 

0.2 

0.1 

0.37 

0.68 

1.11 

Max.  Vatu* 

0.2 

0.2 

0.34 

0.93 

1.39 

2.38 

(Continued) 
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Table  23h  (Continued) 


luffelo  »iv*r  Jadiaanta  •  1989  Oat*  •  Aqua  Tad,  Envlronaantat  Conaultant*  (tport 
PAH*  In  ag/k| 


Saapl* 

l*nzo(9h()P*ryt*n*  8#n*o(k)ftouranth*n#  Chryaano 

27 

0.48 

0.2  LT 

0.94 

56 

0.55 

0.2  LT 

0.82 

29 

0.4  IT 

0.2  LT 

0.73 

54 

0.49 

0.2  LT 

0.98 

52 

0.4  IT 

0.2  LT 

0.57 

S3 

0.4 

0.2  LT 

0.64 

50 

0.4  IT 

0  2  LT 

0.63 

51 

O.t  IT 

0.2  LT 

0.58 

31 

0.66 

0.2  LT 

0.99 

49 

0.4  LT 

0.2  LT 

0.49 

48 

0.4  IT 

0.2  LT 

0.52 

34 

0.4  LT 

0.2  LT 

0.43 

Arfth.  Naan 

0.45 

0.2 

0.69 

Std.  Day. 

0.08 

EM 

0.19 

No.  of  aaapla*  12 

12 

12 

Nln.  Valut 

0.4 

0.2 

0.43 

Qlbtnto(*,h)Anthracan*  Flouranthena  Flourena 


0.4  LT 

1.86 

0.3  LT 

0.4  LT 

1.83 

0.3  LT 

0.4  LT 

1.36 

0.3  LT 

0.4  LT 

2.33 

0.3  LT 

0.4  LT 

1.3 

0.3  LT 

0.4  LT 

1.26 

0.3  LT 

0.4  LT 

1.21 

0.3  LT 

0.4  LT 

1.78 

0.37 

0.4  LT 

2.54 

0.55 

0.4  LT 

1.15 

0.3  LT 

0.4  LT 

1.05 

0.3  LT 

0.4  LT 

1.21 

0.3  LT 

0.4 

1.57 

0.33 

EM 

0.47 

0.07 

12 

12 

12 

0.4 

1.05 

0.3 
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Table  23h  (Continued) 


luffalo  Alvar  Sadliaantt  -  1W  Oata  •  Aqua  Ttch  Environmental  Conaultanta  import 
PAH*  in  «BA9 


Sanplt 


lnd*no<1,2,3-ed>Pyr*n*  Naphthalan* 


Phananthran* 


Pyran* 


Arith.  Haan 


Std.  Dav. 


No.  of  samp la* 


Nin.  Valu* 


0.58 

0.3  LT 

0.74 

0.98 

0.59 

0.3  LT 

0.71 

0.99 

0.44 

0.3  LT 

0.58 

0.83 

0.81 

0.3  LT 

1.34 

1.38 

0.41 

0.3  LT 

0.59 

0.72 

0.42 

0.3  LT 

0.54 

0.66 

0.5  LT 

0.3  LT 

0.59 

0.76 

0.45 

0.3  LT 

0.81 

1.18 

0.75 

0.36 

1.35 

1.38 

0.3  LT 

0.3  LT 

0.64 

0.72 

0.3  Lt 

0.3  LT 

0.6 

0.83 

0.3  Lt 

0.3  LT 

0.78 

0.72 

0.45 

0.31 

0.77 

0.93 

0.14 

0.02 

0.27 

0.25 

12 

12 

12 

12 

0.3 

0.3 

0.54 

0.66 
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Table  23h  (Continued) 


•uffalo  Rivtr  tadimnu  •  19*9  Oata  •  Aqua  Teeh  fnviremantat  Conauttente  Report 
Rteticidtt  in  atg/lcg  dry  Might 


Sanple 

Alphe-IHC 

Itta-IHC 

(.indent 

Htptachlor 

Htptachlor*tpoxlde 

Aldrin 

27 

0.02  IT 

0.02  LT 

0.02  LT 

0.03  LT 

0.09 

0.02  LT 

56 

0.02  LT 

0.02  LT 

0.02  LT 

0.03  LT 

0.03  LT 

0.02  LT 

29 

0.02  IT 

0.02  LT 

0.02  LT 

0.03  LT 

0.03  LT 

0.02  LT 

54 

0.02  LT 

0.02  LT 

0.02  LT 

0.03  LT 

0.03  LT 

0.02  LT 

52 

0.02  LT 

0.02  LT 

0.02  LT 

0.03  LT 

0.03  LT 

0.02  LT 

S3 

0.02  LT 

0.02  LT 

0.02  LT 

0.03  LT 

0.03  LT 

0.02  LT 

50 

0.02  LT 

0.02  LT 

0.02  LT 

0.03  LT 

0.03  LT 

0.02  LT 

51 

0.02  LT 

0.02  LT 

0.02  LT 

0.03  LT 

0.03  LT 

0.02  LT 

31 

0.02  LT 

0.02  LT 

0.02  LT 

0.03  LT 

0.03  LT 

O.'O?  LT 

49 

0.02  LT 

0.02  LT 

0.02  LT 

0.03  LT 

0.03  LT 

0.02  LT 

46 

0.02  LT 

0.02  LT 

0.02  LT 

0.03  LT 

0.03  LT 

0.02  LT 

34 

0.02  LT 

0.02  LT 

0.02  LT 

0.03  LT 

0.05 

0.02  LT 

Arlth.  Mean 

0.02 

0.02 

0.02 

0.03 

0.04 

0.02 

Std.  Oav. 

0.00 

0.00 

0.00 

ERR 

0.02 

0.00 

No.  of  aanplaa 

12 

12 

12 

12 

12 

12 

Min.  valut 

0.02 

0.02 

0.02 

0.03 

0.03 

0.02 

Max.  Value 

0.02 

0.02 

0.02 

0.03 

0.09 

0.02 
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Table  23h  (Concluded) 


Ruffalo  River  Sediment*  -  19H9  Data  -  Aqua. Tech  Environmental  Conaultanta  Report 
Reatieides  in  mg/kg  dry  Mtight 


Sample 

Oieldrin 

27 

0.02  LT 

56 

0.02  LT 

29 

0.02  LT 

56 

0.02  LT 

52 

0.02  LT 

53 

0.02  LT 

50 

0.02  LT 

51 

0.02  LT 

31 

0.02  LT 

49 

0.02  LT 

48 

0.02  LT 

34 

0.02  LT 

Arith.  Mean 

0.02 

$td.  Dev. 

0.00 

No.  of  aanplea 

12 

Min.  Value 

0.02 

Max.  Value 

0.02 

Endrin  p,p-D0T 


0.05  LT 

0.03  LT 

0.05  LT 

0.03  LT 

0.05  LT 

0.03  LT 

0.05  LT 

0.03  LT 

0.05  LT 

0.03  LT 

0.05  LT 

0.03  LT 

0.05  LT 

0.03  LT 

0.05  LT 

0.03  LT 

0.05  LT 

0.03  LT 

0.05  LT 

0.03  LT 

0.05  LT 

0.03  LT 

0.05  LT 

0.03  LT 

0.05 

0.03 

ERR 

ERR 

12 

12 

0.05 

0.03 

0.05 

0.03' 

p, p-000  p.p-ODE 


0.02  LT 

0.03  LT 

0.02  LT 

0.03  LT 

0.02  LT 

0.03  LT 

0.02  LT 

0.03  LT 

0.02  LT 

0.03  LT 

0.02  LT 

0.03  LT 

0.02  LT 

0.03  LT 

0.02  LT 

0.03 

0.02  LT 

0.03  LT 

0.02  LT 

0.03  LT 

0.02  LT 

0.03  LT 

0.02  LT 

0.03  LT 

0.02 

0.03 

0.00 

ERR 

12 

12 

0.02 

0.03 

0.02 

0.03 
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Table  24 

Summary  of  Water  Quality  Monitoring  Activities 
in  the  Buffalo  River 


Agency 

Site 

Period 

Freauencv 

Sample 

Type 

Depth 

Parameters 

Surface  Water 

NYSDEC 

MP  1.8 

1982-86 

Monthly 

Grab 

0. 5-1.0  m 
to  bottom 

Flow  and 
Priority 
Pollutants 

NYSDEC 

MP  1.1 

3.7 

5.8 

1982 

Twice 

Grab 

1  m  below 
surface 

Temp,  %  Sat, 
DO,  Conduct¬ 
ance,  Demand, 
Fe,  COD,  BOD, 
TSS ,  TDS ,  TS, 
NH3-N,  Total 
chlorides 

NYSDEC 

3 

1982-86 

Monthly 

Grab 

1  m  below 
surface 

Flow  and 
Priority 
Pollutants 

USGS 

3 

1940-85 

Daily 

Grab 

Flow,  Conven¬ 
tional  Param¬ 
eters  and 
Metals 

Groundwater 

USGS 

Allied 
Chei  leal 

1982- 

Monthly 

Grab 

Metals 

USACOE 

Times 

Beach 

1983- 

Once 

Grab 

Priority 

Pollutants 

Table  25a 

Dissolved  Oxygen  and  Associated  Paramefer  Sampling  Data. 
Buffalo  River  CR-16.  Table  U.7} 


|l| 

W 

0  ^ 

7  i,_ 

r  III 
fi  \ 

t  IIs 


„  * 


li 


3. 

•3 


cM 

ill 

O  w 

ti¬ 

lls 


i|s 

!! 


9 

♦* 

r 


jj  ij 


SSSSrSSSSIq 


iAC««<nnrmMi>)  i  o 


issasijeggi egg 


I  r* 


2  III 

0  W 

I  i. 

-  5 


|L 

Is- 

§ 


ssassxxxaa  4 


asagassssa 


Is 


I* 


55s§§ 


•  •  •  •  «  i  • 

«»r*«0Oin  1  so 


*asRS 


eoooo 

fQRRSS 


tfftfflAlfllAlAtniAlAtfl 


]l 

- 

Hi 


5  (I 

J 15i 
1  dji 

t  iii 

? 

1 

w 

8 

*-» 

1 


I 


|»a 

In 

rs| 


8 

«rf 

J8 

I 


| ! 

1 1 

3 1 

I 1 


CO 

4-4 

O 


a) 

a) 

43 

CO 


(Continued) 


Table  25a  (Continued) 
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Table  25b 

Chemical  Sampling  Data.  Buffalo  River.  1982  (R-16.  Table  U.8) 
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o»  in  cm 
o»  O  cr> 


o  in  in  own  r»  cs  o  «o  o  «o 
ct»  a>  o*  >h  ^  <v  r>  m  m  <r  0 


BH-34  -1  184.4  87700  0.314  1.98  0.242  1044  48.94  6.36  2496 

-2  177.212.3  60300136800  0.287  2.43  1.'408  975  47.25  6.01  2334  ' 
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Table  26  (Concluded) 
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Contaminant  Concentrations  in  Buffalo  River  Water  Samples.  Ohio  Street 
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Table  27  (Continued) 
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Table  27  (Concluded) 


New  York  State  Water  Quality  Standards  and  Criteria  Exceedances 
of  Buffalo  River  Water  Samples  Ohio  Street  Bridge.  April  1982- 
March  1986  (R-16 .  Table  A. 2) 
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Table  28a  (Continued) 
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Table  28a  (Concluded) 


Table  28b 


Inventory  of  Samples  (5,  Table  11 


ATEC 

Inorganic 

Lab  Nos. 

-  Organic 

Sample  Description 

Time  Col lected 

1744-84 

11592 

Water  Samples 

25  minutes  before  dredge 

10:25 

1 745-84 

11593 

10  minutes  before  dredge 

10:40 

1746-84 

11594 

Wake  #1 

10:50 

1 7A7-8A 

11595 

15  minutes  after  dredge 

11:05 

1748-84 

11596 

30  minutes  after  dredge 

11:20 

1749-84 

11597 

60  minutes  after  dredge 

11:50 

1750-81* 

11598 

120  minutes  after  dredge 

12:50 

1751-84 

11599 

Wake  #2 

13:25 

1752-84 

11600 

15  minutes  after  dredge 

13:40 

1753-84 

11601 

30  minutes  after  dredge 

13:55 

1754-84 

11602 

60  minutes  after  dredge 

14:25 

1 755-84 

11603 

Wake  #3 

16:05 

1756-84 

11604 

15  minutes  after  dredge 

16:20 

Suspended  Sediment  Samples 

1809-84 

Wake 

13:25  -  14:25 

1910-84 

120  minutes  after  dredge 

17:21  -  18:21 

ATEC  Lab  No. 
identification 
(Field  No.) 

1744-84 

1025 

25  min.  before 

1745-84 

1040 

10  min.  before 

1786-84 

1050 

Wake  #1 

.  1747-84 

1105 

15  min.  after 

Arsenic,  pg/1 

<  4 

<  4 

6 

<  4 

Cadmium,  pg/1 

4 

<  4 

<  4 

<  4 

Chromium,  pg/1 

<  10 

12 

24 

20 

Copper,  pg/1 

<  4 

<  4 

<4 

<  4 

Lead,  pg/1 

50 

64 

110 

84 

Mercury,  pg/1 

<  0.3 

<  0.3 

1.6 

<  0.3 

Nickel ,  pg/1 

<  10 

12 

32 

24 

Zinc,  pg/1 

31 

24 

170 

6n 

pH,  S.U. 

7.3 

7.3 

7.6 

7.4 

Suspended  Solids 
mg/1 

.  54 

51 

273 

131 

Dissolved  Sol  ids 
mg/1 

.  154 

148 

139 

147 

Oil /Grease,  mg/1 

1.4 

1.2 

0.8 

4.1 

T.  Non-Volatile 
Chlorinated 
Hydrocarbons, 

<  0.01 

ug/i 

<  0.01 

<  0.01 

<  0.01 

T.  Volatile  Chlorinated 
Hydrocarbons,  pg/1  <  l.n 

<  1.0 

<  1.0 

<  1.0 

*  Concentrations  estimated  on  the  basis  of  a  bromochloropropane  internal 
standard. 

**  Concentrations  estimated  on  the  basis  of  an  aldrin  internal  standard. 
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Table  28c  (Continued) 


ATEC  Lab  No. 

1748-84 

1749-84 

1750-84 

1751-84 

Identification 
(Field  No.) 

1120 

1150 

1250 

1325 

30  min.  after 

1  hr.  before  2  hr.  after 

Wake  #2 

Arsenic,  yg/1 

<  4 

<  4 

<  4 

4 

Cadmium,  yg/1 

<  4 

<  4 

<  4 

<  4 

Chromium,  yg/l 

20 

12 

<  10 

20 

Copper,  yg/1 

<  4 

<  4 

<  4 

<  4 

Lead,  yg/1 

84 

84 

32 

68 

Mercury,  yg/1 

0.3 

0.3 

<  0.3 

0.5 

Nickel,  yg/1 

24 

16 

22 

28 

Zinc,  yg/1 

68 

48 

56 

140 

pH,  S.U. 

7.4 

7.5 

7.4 

7.5 

Suspended  Solids, 

142 

118 

125 

301 

mg/1 

Dissolved  Sol  ids. 

140 

146 

153 

133 

mg/1 

Oil/Grease,  mg/1 

1.2 

3.9 

0.6 

<  0.5 

T.  Non-Volatile 

Chlorinated 
Hydrocarbons,  yg/1 

<  0.01 

<  0.01 

<  0.01 

<  0.01 

T.  Volatile  Chlorinated 

Hydrocarbons,  yg/1 

<  1.0 

<  1.0 

<  1.0 

<  1.0 

*  Concentrations  estimated  on 

the  basis  of  a 

bromochloropropane 

internal 

standard. 


*A  Concentrations  estimated  on  the  basis  of  an  aldrin  internal  standard. 
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Table  28c  (Concluded) 


ATEC  Lab  No. 
Identification 
(Field  No.) 

1752-84 

1340 

15  min. 

af 

1753-84 

1355 

30  min. 

af  far 

1754-84 

1425 

1  hr. 

af  tar 

1755-84 

1605 

Wake  #3 

1756-84 

1620 

15  min. 

Arsenic,  Jig/1 

<  4 

<  4 

<  4 

5 

<  4 

Cadmium,  jig/1 

<  4 

<  4 

<  4 

<  4 

<  4 

Chromium,  Jig/1 

<  10 

<  10 

<  10 

16 

<  10 

Copper,  Pg/1 

<  4 

<  4 

<  4 

<  4 

<  4 

Lead,  Jig/1 

32 

32 

40 

88 

36 

Mercury,  Jig/1 

<  0.3 

0.3 

<  0.3 

0.5 

<  0.3 

Nickel ,  JJg/1 

16 

12 

12 

32 

<  10 

Zinc,  Jig/1 

48 

40 

52 

180 

48 

pH,  S.U. 

7.4 

7.4 

7.6 

7.6 

7.2 

Suspended  Solids, 
mg/1 

135 

112 

115 

498 

125 

Oi ssol ved  Sol  ids, 
mg/1 

153 

154 

153 

130 

171 

Oil/Grease,  mg/1 

1.0 

<  0.5 

<  0.5 

<  0.5 

<  0.5 

T.  Non-Volatile 
Chlorinated 
Hydrocarbons,  Pg/1 

<  0.01 

<  0.01 

<  0.01 

<  0.01 

<  0.01 

T.  Volatile  Chlorinated 
Hydrocarbons,  jig/1  <1.0 

<  1.0 

<  1.0 

<  1.0 

<  1.0 

*  Concentrations  estimated  on  the  basis  of  a  bromochloropropane  internal 
standard. 


**  Concentrations  estimted  on  the  basis  of  a  aldrin  internal  standard. 
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Table  28d 

Analyses  Conducted  on  Suspended  Sediment  Samples  Collected 
at  Buffalo  River.  Buffalo.  NY,  Inorganic  Parameters 
(5.  Table  ITO 


ATEC  lab  No.  1809-84  1810-84 

Identification  Wake  2nd  Hour 


Total  Dry  Sediment 

Weight,  g  12.8  4.3 

pg/1  ug/1 


mg/kg 

in  water 

mg/kg 

in  water 

Arsenic 

8 

3 

8 

1.0 

Cadmium 

<  2 

<  0.7 

<  2 

<  0.2 

Chromium 

25 

9.1 

26 

3.2 

Copper 

69 

25 

64 

7.9 

Lead 

96 

35 

76 

9.3 

Mercury 

0.5 

0.2 

<  0.1 

<  0.01 

N i eke  1 

36 

13 

40 

4.9 

Zinc 

157 

57 

176 

21.4 

1  ron 

22,300 

8,160 

25,000 

3,070 

Manganese 

690 

292 

826 

101 

Note:  Metals  were  determined  on  dry  sediments  concentrated  from  water  samples. 
The  equivalent  concentrations  in  the  water  are  based  upon  the  assumption 
that  the  sediments  represent  the  solids  contained  in  35  liters  of  water. 


Table  28e 

Analyses  Conducted  on  Suspended  Sediment  Samples  Collected 
at  Buffalo  River.  Buffalo.  NY.  Organic  Parameters 
(5.  Table  IV1 


ATEC  Lab  No. 

Identification 

1809-84 

Wake 

1810-84 
2nd  Hour 

Total  Dry  Sediment 
weight,  g 

PCB's: 

12.8 

mg/kg 

yg/l 

in  water 

mg/kg 

4.3 

yg/i 

in  water 

Aroclor  1016 

<  1.0 

<  0.4 

<  1.0 

< 

0.1 

Aroclor  1221 

<  1.0 

<  0.4 

<  1.0 

< 

0.1 

Aroclor  1232 

<  1.0 

<  0.4 

<  1.0 

< 

0.1 

Aroclor  1242 

<  1.0 

<  0.4 

<  1.0 

< 

0.1 

Aroclor  1248 

<  1.0 

<  0.4 

<  1.0 

< 

0.1  . 

Aroclor  1254 

<  1.0 

<  0.4 

<  1.0 

< 

0.1 

Aroclor  1260 

<  1.0 

<  0.4 

<  1.0 

< 

0.1 

Polynuclear  Aromatic  Hydrocarbons: 

Phenanthrene 

<  1.4 

<  0.5 

<  1.4 

< 

0.2 

Anthracene 

<  1.3 

<  0.5 

<  1-3 

< 

0.2 

Fluoranthene 

<  1.4 

<  0.5 

<  1.4 

:  < 

0.2 

Pyrene 

<  1.3 

<  0.5 

<  1-3 

< 

0.2 

Benzo (a) Anthracene 

<  1.3 

<  0.5 

<  1.3 

< 

a.2. 

Chrysene 

<  1.3 

<  0.5 

<  1.3 

< 

0.2 

Benzo (b) Fluoranthene 

<  2.9 

<  1 

<  2.9 

< 

0.4 

Benzo (k) FI uoranthene 

<  1.8 

<  0.7 

<  1.8 

< 

0.2 

Benzo (a) Pyrene 

<  2.4 

<  0.9 

<  2.4 

< 

0.3 

D  i  benzo (a , h) Anthracene 

<14.8 

<  5.5 

<14.8 

< 

1.8 

lndeno(1 , 2, 3_cd) Pyrene 

<  7.5 

<  2.8 

<  7.5 

< 

0.9 

Benzo (gh i )Peryl ene 

<  8.7 

<  3.2 

<  8.7 

< 

1.1 

Other  Base  Neutral  Organics: 

Hexachloroethane 

<  4.7 

<  1.7 

<  4.7 

< 

0.6 

Hexachlorobutad iene 

<  6.8 

<  2.5 

<  6.8 

< 

0.8 

Hexachlorobenzene 

<  4.8 

<  1.8 

<  4.8 

< 

0.6 

1 ,2,4-Trichlorobenzene 

<  3-5 

<  1.3 

<  3-5 

< 

0,4 

2-Chl oronaphtha 1 ene 

<  1.9 

<  0.7 

<  1.9 

< 

0.2 

1 ,2-Diphenyl  hydrazine 

<  1.8 

<  0.7 

<  1.8 

< 

0.2 

Hexachl orocyc iopentad i ene 

<  9.0 

<  3-3 

<  9.0 

< 

1.1 

Table  29 

Groundwater  Sampling  at  Hazardous  Waste  Sites  (R-16. 

Table  B-621 


■OH:  Out  (-)  Mins  not  analyzed  for. 

•  analysts  yerferaed  by  Head  Cony*  Chea,  Inc.,  Research  Trlanale  Park,  l.t.  total  (nuedwr  by  Head*).  Alt  ether  analyses  yerf treed  by  U.S.S.S.  (United 
States  Ceeleolcal  Servey). 


Table  30 


AciD/mnoucs 

2-CAlorophmnol 
2 ,4^Dlchlotoph*nol 
HntMChlorophanol 
fhaml 

2 ,4 ,$*Trlchlorophmnol 
2,4  0ia«Cbvl  phanol 


AnM^KMM 

Acmnaphthyltn* 
9anmo(*)»nthr*c*nm 
MnM  (ti^rarm 
Panto  (4 )  fluorantban* 
P*ntm(t,h.l)patvlana 
Panto (kftluoranthan* 
Pla(2-athylhaMyl)phthal*ta 
Put\ 

3 -Oi  I  orona  ph  t  h*  J  mm 
Q\  tyrant 

2 ,  J-OicMor  otenien* 

2 , J-Oicftioro*#ft«»n« 

2 .4- Dlc/»iorofc#ni#n« 
Di»tAyJp/>tft4J*t# 
0i-n-PutyJp.'ie/n2«e« 
Di-n-oeeyipM/ulm 
riuortnthana 

T  loo  ran* 

kartchlorobantana 

HaMtchlorotutadlana 

Ha*aehlorocyclopant*dlana 

PmcAiormAtn* 

Mpht/Mim 

P/»fWneftr*M 

fyMM 

2.2.4- rric/>iorofc«nf«n« 


tanttna 

Cm t bon  ttttachlorld* 
Chlorobanttna 
Chloromthtna 
Chloroform 

1 .1- Dlchlorotthan* 

2 ,2»Dlchloro*th*nm 

1 .1- Dlchloro*thyl*n* 
ftan*-l ,2-dlchloroatt>vl*n* 

2 .2- Dlchloroptopan* 

Trana-1 ,  hloropropana 
tthylbaniana 
ntthyltnm  ch lot  Ida 

2 ,2,j,2-r«cr4cMoro*c^n« 

Tttrtchloro*  t  hy  1  an* 

To  loan* 

1 .1.1- Trlchloroathan* 

1 .1 .2-  Ttlchloroathana 
Trlchloroathylana 
Trlchlorofluoromathana 
Vinyl  chlorida 


Alpha  4HC 
Ittl  MC 
Gamma  PMC 

DM  It*  $HC 
tndtln  Midthud* 
Mtpttehlor 


Antimony 

A raanlc 

Ptryllium 

Cadmium 

Chromium 

Copper 

ta*d 

Mercury 

HlcJtMl 

Paltnium 

illvmt 

Thallium 

line 

c runts,  TOTAL 


net— I  y  M  Mttf  data  avmiUPle.  2J  9mm  tart  far  mt Mr  patamatata, 


EPA  Priority  Pollutant  and  Special  Category  Loadings  for  Parameters 


20  chlorotoluenes  for  the  following  facilities  only:  Occidental  Durez  Diw.  (Tona.-N.  Ton  a.  Sub-area):  Occidental  Niagara  Plant 
(Mheat field-Upper  River  Segment):  Niagara  Falla  (C)  WWTP,  Occidental  Niagara  Plant  {Lower  River  Segswnt)  .  Values  include  both 
non-priority  and  priority  pollutant  chlorobenzenes,  quantified  paraaeters  only.  •••  No  special  scan  conducted. 


Significant  Discharges  of  EPA  Priority  and  Special  Category  Pollutants 
to  the  Niagara  River  Based  on  Quantitative  Data  (R-21.  Table  2.9) 


! 


Table  33 

EPA  Priority  Pollutants  and  Special  Category  Loadings 
from  Significant  Sources  bv  Categories/Parameters 
from  December  1981-82  Sampling  (Quantified 
Parameters  Only)  (R-21.  Table  2.14) 

k«/my<u>/my rl 


5ut»-»r..  _ _ tumv>  -  ncxwmu 


Ceeeant 

Lake 

Erie 

■uff.lo  time  | 

bird  1 aland - 
biveraide 

black 

bock 

Canal 

City  of 

bethlehee 

PVS 

kiM.lo 

Conner- 

hepublic 

l  irltc  vnn~ 

Steel 

Chemical 

coler 

imu 

•reel 

bbA 

Facility 

MWTP 

Ccrrp. 

ceep. 

Cor,. 

Coke 

Corp. 

nwtp 

Nona 

i 

a 

! 

ACID  EXTHACTAblJtS 

2 , 4-Dieethylphenol 

0.2(0.?) 

- 

• 

* 

2,4-Dinitrophenol 

* 

• 

* 

* 

2-Nitrophenol 

0. 2(0.4) 

• 

• 

* 

" 

4-Nitrophenol 

0.4(1. 8) 

* 

~ 

* 

Phenol 

12.0(24.4) 

• 

~ 

" 

2 , 4 , 6-Tr ichlorophenol 

“ 

bASE/NEUTEAL  EXTIUCTAbLE* 

Anthracene 

* 

- 

4.519.9) 

- 

banco (a ) anthracene 

0(0.1) 

“ 

2. 9(4.2) 

0.7(1.$) 

bie(2-ethy*he*yl)phthalate 

4.9(10.9) 

* 

“ 

1 , 2-Oiehlorobencene 

* 

“ 

1 , 4-Oichlurobenaene 

* 

* 

“ 

Dl-n-butylphthalate 

* 

* 

* 

0.4(0. 9) 

Fluoranthene 

0.4(1. 4) 

- 

2.9(4. 2) 

“ 

Pyrene 

o.sa.i) 

- 

4.4(10.5) 

* 

1  a  2 ,4-Tr* chlorotoeneene 

■ 

* 

• 

“ 

HexechWobutediene 

" 

“ 

PUNGXAiLlS 

broeodi chloraeethane 

. 

. 

_ 

0.2(0. 7) 

benaene 

0.4(1.  >) 

- 

. 

• 

- 

- 

Carbon  tetrachloride 

- 

. 

• 

- 

. 

- 

chlorotoeneene 

. 

. 

• 

• 

- 

. 

Ch loro fore 

- 

- 

• 

- 

0. 2(0.4) 

1.2(7.11 

Ethyl benaene 

- 

- 

- 

- 

- 

- 

Methylene  chloride 

- 

- 

0.4(0. 9) 

1.2(2. 7) 

- 

12.9(29.4) 

1,1.2, 2-Tetrechloroathr n* 

- 

• 

- 

- 

> 

Tetrachloroethylene 

- 

- 

. 

- 

. 

- 

Toluene 

0.110.2) 

- 

. 

- 

- 

2. 0(4. 5) 

Tr ana-1 , 2-dichloroethy lone 

- 

• 

. 

. 

- 

1,1, 1-Tr i chi oroe thane 

. 

. 

• 

_ 

_ 

. 

Trichloroethylene 

_ 

• 

_ 

. 

. 

- 

Tr  ana-1 , l-dichloropcopene 

- 

- 

“ 

- 

- 

PMTXCZDa,  TOTAL 

0.1(0. 2) 

- 

0(0.1) 

0(0.1) 

- 

010.1) 

PCS  11241 

0.1(0. 2) 

- 

- 

- 

- 

1 

1 

Areenic 

. 

0.210.4) 

_ 

_ 

. 

_ 

beryl  Iliac 

0.2(0.41 

0.1(0. 2) 

- 

m 

• 

• 

5.4(12.4) 

Cadoiua 

- 

- 

- 

m 

. 

- 

4.0(12.2) 

chroeiun 

- 

- 

- 

1.5(2. 2) 

- 

- 

94.7(211.1) 

copper 

0.411.0) 

0.9(1. •) 

- 

. 

- 

1.5(2. 2) 

45.7(100.7) 

Lead 

0.9(1.91 

11.9(70.2) 

- 

• 

- 

2. 2(7.0) 

4?.bU0S.l) 

Mercury 

- 

0(0) 

- 

. 

- 

0(0.1) 

Nickel 

- 

0.9(2. 0) 

- 

1. 4(2.1) 

- 

55.1(121.4) 

Seleniua 

- 

2.2(5.11 

- 

. 

0.7(1. 5) 

- 

Silver 

- 

0.4(1.01 

0.4(1. 4) 

• 

4.2(14.0) 

Thelliun 

- 

- 

. 

. 

- 

Sine 

0.4(1.41 

119.4(242.7) 

0.9(1. 7) 

0.7(1. 4) 

1.412.1) 

2. 7(5. 9) 

114.4(201.1) 

1 

8 

I 

ai(0.2) 

1.9(4.21 

0.K0.2) 

0.411.0) 

7.0(15.4) 

- 

12.7(27.9) 

PMBIOU  (4AAP) 

0(0.1) 

2.9(4.?) 

- 

0(0) 

4.219.2) 

0.4(1. 2) 

4.7(10.2) 

CELOWEATtt  IWMW 

•• 

-• 

•e 

m* 

.• 

.1 

0.4(0.41* 

CXLOHIMATK  TOL0MS 

9.A. 

9. A. 

I.A. 

i.A. 

9. A. 

9.A. 

N.A. 

wmi  MU  (-)  l«41c«ut  fuaMiT  arnlyam  Mt  net  qumtifim.  ».*.  imimu.  hiimw  me  amlyam.  Ian  10)  imieau.  ,irm»t.c 

l«mti »m  I»a  mutlfim  at  laaa  tm>  0.1  ky/aay.  •tm-frloctty  yollutut  . .  ••  tyacul  ocaa  eonOMctm  lac  lour 

am  ycHcliy  pollutmt  cBUcnaminn  am  tuaaty  eklaratalaaaao. 


Table  34 


PAH  Concentrations  in  Water  front  Allied  Chemical 
Outfalls  to  Buffalo  River  (R-7.  Table  4) 


Concentration  (ng/L) 


COMPOUND 

Outfall 

Outfall 

Outfall 

001 

003 

004 

FLUORENE 

ND* 

ND 

ND 

PHENANTHRENE 

ND 

ND 

ND 

ANTHRACENE 

ND 

ND 

ND 

FLUORANTHENE 

ND 

1.2 

5.4 

McPHENANTHRENE 

ND 

ND 

ND 

PYRENE 

2.1 

1.1 

2.0 

MeANTHRACENE 

ND 

ND 

ND 

BENZOFLUORENE 

ND 

ND 

ND 

BENZANTHRACENE 

0.2 

0.1 

0.1 

CHRYSENE 

0.3 

ND 

0.6 

BENZO(e) PYRENE 

ND 

ND 

ND 

PERYLENE 

ND 

ND 

ND 

BENZO(b) FLUORANTHENE 

0.2 

0.6 

0.1 

BENZO (k) FLUORANTHENE 

0.1 

ND 

0.1 

BENZO (a) PYRENE 

0.5 

0.5 

0.7 

DIBENZ (a ,h) ANTHRACENE 

0.1 

ND 

0.7 

BENZO ( g , h , 1 ) PERYLENE 

0.2 

0.1 

7.5 

INDENO ( 1 , 2 , 3-c , d ) PYRENE 

ND 

ND 

ND 

TOTAL 

3.7 

3.6 

17 

*ND  -  Not  Detected.*' 


Table  35 

PAH  Concentrations  in  Water  from  Buffalo  Color  Water 
Outfalls  and  Intake  (R-7.  Table  A .2) 


Concentration 

(ng/L) 

COMPOUND 

Intake 

Outfall 

Outfall 

006 

Oil 

FLUORENE 

ND* 

ND 

ND 

PHENANTHRENE 

ND 

ND 

ND 

ANTHRACENE 

ND 

ND 

ND 

FLUORANTHENE 

1.3 

5.4 

6.0 

MePHENANTHRENE 

ND 

ND 

ND 

PYRENE 

4.2 

5.2 

43 

MeANTHRACENE 

ND 

ND 

ND 

BENZOFLUORENE 

ND 

ND 

ND 

BENZANTHRACENE 

0.2 

0.3 

0.6 

CHRYSENE 

0.4 

0.4 

1.1 

BENZO(e) PYRENE 

ND 

ND 

ND 

PERYLENE 

ND 

ND 

ND 

BENZO ( b) FLUORANTHENE 

0.3 

0.3 

0.6 

BENZO(k) FLUORANTHENE 

0.2 

0.2 

0.3 

BENZO (a) PYRENE 

0.8 

0.7 

0.9 

DIBENZO(g,h,i)PERYLENE 

0.2 

0.1 

0.1 

BENZO (g.h.i) PERYLENE 

0.3 

13 

0.4 

INDENO (1,2, 3-c , d) PYRENE 

ND 

ND 

ND 

TOTAL 

7.9 

25 

53 

*ND  -  Not  Detected 


Table  36 


Storm  Sewer  Sediment  Analyses  for  Priority  and 
Selected  Category  Pollutants  CR-21.  Table  A.2) 
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Table  37 


Table  38 

Summary  of  Shoaling  Rates  (R-291 


Station 


5 

10 

15 

20 

25 

X 

YRS 

X 

YRS 

X 

YRS 

X 

YRS 

X 

YRS 

0 

.85 

1.50 

2.55 

2.60 

4.20 

4.50 

5.59 

6.20 

7.70 

.9.5 

418 

.75 

1.50 

2.25 

2.50 

3.80 

3.90 

5.30 

5.70 

6.80 

8.7 

1022 

.65 

1.50 

1.95 

2.50 

3.25 

3.10 

4.60 

5.00 

5.90 

7.5 

1729 

.60 

1.10 

2.15 

2.50 

3.60 

3.60 

5.05 

6.30 

6.50 

8.0 

2817 

.60 

0.50 

2.60 

2.50 

3.90 

4.40 

5.40 

8.00 

7.00 

9.0 

3458 

.55 

0.50 

1.75 

2.00 

3.00 

3.30 

4.20 

6.00 

5.45 

7.0 

4003 

.35 

0.50 

1.05 

1.50 

1.75 

2.00 

2.50 

2.50 

3.20 

4.0 

5725 

.35 

0.50 

1.05 

1.50 

1.75 

2.00 

2.50 

2.60 

3.20 

3.7 

7581 

.35 

0.50 

1.05 

1.60 

1.75 

2.10 

2.50 

2.80 

3.20 

3.5 

9148 

.55 

1.30 

1.55 

2.80 

2.65 

2.90 

3.65 

4.50 

4.70 

5.1 

9671 

.80 

1.60 

2.30 

3.20 

3.85 

4.60~ 

4.80 

5.00 

5.25 

5.6 

10215 

.75 

1.40 

2.15 

2.90 

3.60 

4.20 

4.45 

4.70 

5.15 

5.6 

10635 

.65 

1.20 

1.95 

2.60 

3.60 

4.00 

4.30 

4.60 

5.15 

5.6 

11067 

.60 

1.00 

1.80 

2.30 

3.00 

3.80 

4.10 

4.50 

5.00 

5.5 

11610 

.55 

0.70 

1.65 

2.00 

2.15 

3.50 

3.85 

4.20 

4.95 

5.7 

12188 

.45 

0.50 

1.50 

1.70 

2.50 

3.20 

3.55 

4.00 

4.60 

5.5 

12602 

.55 

0.60 

1.65 

2.00 

2.75 

3.50 

3.90 

4.40 

5.05 

6.0 

14036 

.75 

1.10 

2.15 

3.00 

3.60 

4.50 

5.00 

5.60 

6.45 

7.3 

14361 

.75 

1.20 

2.15 

3.10 

3.65 

4.60 

5.10 

5.80 

6.60 

7.5 

14980 

.80 

1.40 

2.35 

3.40 

3.90 

5.00 

5.45 

6.10 

7.05 

8.0 

15823 

.90 

1.70 

2.70 

4.10 

4.50 

5.60 

6.30 

7.00 

8.15 

9.0 

16233 

1.0 

2.00 

3.00 

4.30 

5.10 

5.80 

6.75 

7.30 

8.35 

9.2 

17695 

1.25 

2.90 

3.90 

5.00 

5.80 

6.70 

7.60 

8.50 

9.25 

10 

18295 

1.15 

3.20 

3.45 

5.20 

5.75 

7.10 

8.00 

8.80 

10.3 

10 

19557 

1.65 

3.30 

4.25 

5.50 

6.40 

7.10 

7.55 

8.22 

8.65 

9.5 

20057 

1.65 

3.30 

4.25 

5.60 

6.40 

7.10 

7.55 

8.10 

8.65 

9.0 

20855 

1.60 

3.40 

5.00 

5.70 

6.35 

7.00 

7.30 

7.70 

8.30 

8.7 

21350 

1.60 

3.40 

5.00 

5.80 

6.35 

7.00 

7.30 

7.50 

8.30 

8.8 

22680 

1.40 

3.30 

4.50 

5.60 

5.90 

6.50 

6.65 

6.70 

7.30 

7.6 

23828 

1.70 

3.30 

5.00 

5.30 

5.50 

5.90 

6.00 

6.10 

6.50 

6.7 

24915 

1.70 

3.20 

4.90 

5.20 

5.30 

5.40 

5.45 

5.50 

5.75 

6.0 

25775 

1.35 

3.10 

4.10 

5.00 

5.00 

5.00 

5.00 

5.00 

5.30 

5.5 

26545 

1.50 

3.30 

4.50 

4.70 

4.80 

4.90 

4.95 

5.00 

5.10 

5.3 

26985 

1.50 

3.30 

4.50 

4.70 

4.80 

4.90 

4.95 

5.00 

5.10 

5.2 

28863 

.10 

0.00 

0.35 

0.50 

0.55 

0.70 

0.75 

1.00 

0.95 

1.0 

Table  39 

Concentration  of  Selected  Inorganic  and  Organic  Compoundsin 
Dredged  Material  Samples  at  Times  Beach  Confined 
Disposal  Facility.  241  (915080)  (R-21) 


Parameter 

Concentration  (ug/g)  -/ 
Maximum  Mean 

Arsenlcl/ 

58.9 

22.7 

Cadmluml/ 

13.3 

11.9 

Chromium!/ 

393 

332 

Copper!/ 

269 

251 

LeadP 

1,037 

497 

Mercury]/ 

9.4 

4.8 

Nickel!/ 

63 

55 

Zlncl/ 

1,854 

1,283 

B1s(2-ethylhexy1)  phthalate!/ 

5.5 

3.0 

PCB  (Aroclor  1242)1/ 

1.0 

0.7 

PCB  (Aroclor  1254)1/ 

2.5 

1.5 

Aniline 

2.8 

2.3 

1-Amlnonaphthalene 

4.1 

2.7 

N-Benzyl-ethylanlllne 

7.0 

4.5 

4,4'-Methylene-b1s(N,N'-d1methylannine) 

1.4  . 

0.9 

p,p‘ -Benzyl Idene  b1s(N,N’-d1methylan111ne) 
Benzo(a)pyrene] ' 

4.7 

3.3 

96 

39 

1 ,2-Olchlorobenzenel/ 

9.8 

3.5 

1 ,3-01chlorobenzenel/ 

9.5 

3.9 

1 ,4-D1chlorobenzenel/ 

22 

12 

Naphthalenel/ 

20 

14 

Phenahthrenel/ 

15 

13 

Anthracenel/ 

13 

9.7 

Fluoranthenel/ 

24 

17 

Pyrenel/ 

27 

17 

Benzo( a) anthracenel/ 

23 

12 

Chrysenel/ 

26 

14 

P  EPA  priority  pollutant 
V  HNO3  extracted 

Compounds  Identified  but  not  quantified  Include  4-(d1methyl~am1no) 
benzophenone,  N,N,N' ,N'-tetramethylbenz1d1ne,  chlordane,  toxaphene, 
dimethyl  phthalate,  diethyl  phthalate,  dibutyl  phthalate,  benzylbutyl 
phthalate,  lindane,  heptachlor,  aldrln,  p,p'-DDE,  dleldrln,  endrln,  p,p'-DDD, 
p,p'-D0T,  methoxyclor,  mlrex,  and  phenol. 


Table  40 

Concentration  of  Parameters  in  Subsurface  and  Surface  Water 
Samples  at  Times  Beach  Confined  Disposal  Facility  (11-21) 


Concentration  (ug/L) 


Sub-surface  Water 

Surface  Water 

Parameter 

Maximum 

Mean 

fSInqle  Samoli 

Aluminum 

95,800 

33,810 

30,000 

Antimony  1/ 

24 

8 

31 

Arsenic  1/ 

106 

67.3 

115 

Barium 

2,320 

~  929 

331 

Cadmium  3/ 

17 

10.2 

39 

Chromium  1/ 

496 

223 

758 

Cobalt 

220 

73.3 

ND 

Copper 

1,250 

472 

912 

Lead  1/ 

3,560 

1,331 

2,020 

Manganese 

19,200 

7,752 

2,930 

Mercury  1/ 

0.96 

0.32 

ND 

Nickel  1/ 

659 

219 

129 

Thallium  V 

NO 

ND 

66 

Zinc  1/ 

761,000 

261 ,000 

3,340 

Benzene  3/ 

370 

149 

ND 

Chlorobenzene  1/ 

4,600 

1,743 

ND 

Ethylbenzene  3/ 

46 

29.7 

ND 

Toluene  1/ 

15 

7.6 

ND 

2-Chlorophenol  1/ 

39 

13 

ND 

1,2-Dlchlorobenzene  3/ 

230 

76.7 

ND 

1,3-Dlchlorobenzene  V 

22 

7.3 

ND 

1 ,4-01chlorobenzene  3/ 

120 

56.3 

ND 

1 ,2,4-Trlchlorobenzene  V 
N-nltrosodlphenylamlne  U 

77 

25.7 

ND 

48 

24 

38 

81s(2-ethylhexyl)  phthalate  3/ 

81 

37 

ND 

Aniline 

35 

11.7 

ND 

4-Chloroanlllne 

430 

143 

ND 

Naphthalene  V 

100 

33.3 

ND 

o-Xylene 

32 

10.7 

ND 

Fluoranthene 

ND 

ND 

9.2 

Hexane 

2,500 

1,533 

ND 

IT  EPA  Priority  pollutant 
ND  Not  detected 


Other  organic  parameters  tentatively  Identified  and  seml-quantlfled 
Include:  methylcyclopentane,  4-ethyl-2-methylhexane,  4-methylbenzeneamlne, 
2-chlorobenzeneamlne,  3-ethyl-5-methylpyr1d1ne,  2,4-dlmethylheptane,  1,3- 
dlmethylbenzene,  3-hexanone,  2-hexanone,  3-hexanol,  2-hexanol,  and  1-hexanol. 


Table  41 

Concentrations  of  Parameters  in  Subsurface  and  Surface  Water 
Samples  at  Small  Boat  Harbor  Site  and  Buffalo  Outer 
Harbor  Site 


Surface  Water 


Subsurface  Water 

Single  Sample 

Mean  Concentration 

Concentration 

(uq/L) 

(uq/L) 

Buffalo 

Buffalo 

Small  Boat7  Outer 

Small  Boat  Outer 

.  Harbor  Harbor 

Harbor  Harbor 

Parameter 

Site 

Site 

Site 

Site 

Aluminum 

3,690 

5,030 

234 

1,680 

Antimony  3/ 

7 

ND 

ND 

ND 

Arsenic  3/ 

44 

17 

ND 

ND 

Barium  3/ 

186 

233 

ND 

ND 

Cadmium  3/ 

9.8 

6.2 

ND 

ND 

Chromium  1/ 

122.3 

102 

ND 

19 

Copper  V 

94.3 

20.7 

ND 

ND 

Lead  V 

357 

124 

ND 

72 

Manganese 

3,426 

5,110 

39 

311 

Mercury  37 

0.3 

ND 

ND 

ND 

Nickel  3/ 

47.7 

ND 

ND 

ND 

Tin 

16 

25.3 

ND 

ND 

Zinc  3/ 

11,136 

14,600 

14 

124 

Benzene  1/ 

21.7 

255 

ND 

ND 

Chlorobenzene  3/ 

834 

109 

ND 

ND 

Toluene  3/ 

NO 

2.8 

ND 

ND 

Ethylbenzene  3/ 

3.7 

ND 

ND 

ND 

l,3-01chlorobenzene  1/ 

20.7 

ND 

ND 

ND 

N-nltrosodlphenylamlne  1/ 

23.7 

ND 

ND 

ND 

l,4-01chlorobenzene  3/ 
B1s(2-ethylhexyl)  phthalate  3/ 

8.7 

ND 

ND 

ND 

ND 

20 

ND 

ND 

Acenaphthylene 

NO 

7 

ND 

ND 

Phenanthrene  1/ 

ND 

1.9 

NO 

ND 

Naphthalane  3/ 

ND 

36.7 

ND 

ND 

o-Xylene 

6 

1.9 

ND 

ND 

Fluoranthene  V 

ND 

8 

ND 

ND 

37  EPA  priority  pollutant 
ND  Not  detected 


Additional  parameters  similar  to  those  at  the  Times  Beach  site  were 
tentatively  Identified  at  these  containment  sites. 


Table  42 

Concentrations  of  Parameters  in  Soil  Samples  from  Mobil 
Oil  Corporation-Site  141  (915040)  (R-211 


Concentration  (ug/g) 


Parameter 

Maximum 

Mean 

Methylene  chloride  1/ 

0.7 

0.2 

Ethylbenzene  1/ 

0.09 

0.02 

Fluorotrlchloromethane 

0.04 

0.01 

Toluene  V 

0.01 

0.01 

Fluoranthene  1/ 

38 

10 

Benzo(a)anthracene  1/ 

15 

4.1 

Benzo(a)pyrene  V 

15 

4.1 

Benzo(k)fluoranthene  1/ 

15 

3.7 

Phenanthrene  1/ 

46 

11.9 

Pyrene  1/ 

31 

7.9 

Chrysene  1/ 

15 

4.1 

Acenaphthalene  3/ 

15 

3.7 

Anthracene  1/ 

11 

2.7 

Fluorene  1/ 

11 

2.7 

Benzo(k)fluoranthene  1' 

600 

150 

1/  EPA  priority  pollutant 

Organic  compounds  tentatively  Identified  and  semlquantlfled  Include: 
2-methyl  butane,  cyclohexane,  methylcydohexane,  1 ,2-dlmethyl-cls-cyclohexane, 
3-hepten-2-one,  1-methylpyrene,  and  hydrocarbons. 


Table  43 

Concentrations  of  Parameters  in  Four  Soil  Sample  from  McNauehton- 
Brooks.  Inc.-Site  138  (9150341  R-21) 


Parameter 
Lead  1/ 

Naphthalene  2/ 
Acenaphthylene  2/ 
Acenaphthene  V 
Fluorene  1/ 

Phenanthrene  V 
Anthracene  1/ 
Fluoranthene  2/ 

Pyrene  V 
Chrysene  2/ 
Benzo(a)anthracene  2/ 
Benzo(b) fluoranthene  2/ 
iienzo(k)f  luoranthene  V 
Benzo(a)pyrene  V 
Undecane 


Concentration 

(ug/g) 

Maximum 

Mean 

520 

175 

6 

2 

7 

2 

20 

8 

18 

8 

59 

23 

23 

6 

104 

35 

104 

33 

84 

21 

83 

23 

5 

1 

167 

48 

85 

22 

2 

0.4 

Organic  compounds  tentatively  Identified  Include:  1 ,4-dlmethyl- 
benzene,  1 ,2-dlmethylbenzene,  2-methylnaphthalene,  1-methylnaphthalene, 

1 ,1-blphenyl ,  1 ,5-dlmethylnaphthalene,  2,3-dlmethylnaphthalene, 
4-methyldlbenzofuran,  and  (1 ,l'-b1phenyl)-4-carboxaldehyde. 


Concentration  (ug/g) 


Parameter 

Maximum 

Mean 

Benzene  1/ 

0.03 

0.02 

Ethylbenzene  1/ 

0.1 

0.6 

Methylene  chloride  1/ 

0.2 

0.07 

Toluene  3/ 

0.09 

0.02 

Fluoranthene  If 

34.2 

11.8 

Naphthalene  1/ 

11.2 

2.8 

B1s(2-ethylhexyl)  phthalate  1' 

0.1 

0.03 

Benzo(a)anthracene  V 

25.2 

6.3 

Benzo(a)pyrene  V 

0.02 

.005 

Benzo(b)fluoranthene  and 

benzo(k)fluoranthene  V 

Chrysene 

32.4 

25.7 

8.1 

6.4 

Pyrene  V 

60.5 

17.8 

Acetone 

0.5 

0.1 

2-Butanone 

0.09 

0.02 

Carbon  disulfide 

0.007 

0.002 

4-Methyl-2-pentanone 

0.2 

0.05 

Styrene 

0.01 

0.003 

o-Xylene 

0.6 

0.3 

EPA  priority  pollutant 


Additional  parameters  tentatively  Identified  and  seml-quantlfled 
are:  1 ,7,7-trlmethyl-trlcyclo  (2.2.1.02,6)  heptane,  l-ethyl-2-methyl-benzene, 
tetrahydrofuran,  3-methyl-2-butanone,  1-pentanol,  2,6,6-trlmethyl-blcyclo 
(3.1.1)  hepten-2-one,  1,3-  and  1 ,4-dlmethylbenzene,  benzofuran, 
cls-1 ,2-dlmethylcyclohexane,  5-methyl-l-phenyl-hexane,  2-propyloxylbenzene, 
1 ,3,5-trlmethylbenzene,  1 ,2,3-trlmethylbenzene,  and  hydrocarbons.  The 
presence  of  these  volatile  hydrocarbons  suggests  c  significant  potential  for 
contaminant  migration. 


Table  45 

Concentrations  of  Metals  in  Groundwater  Samples  from  Allied 
Chemical-Site  107  (9150041  (R-21) 


Parameter 

Copper  U 
Lead  1/ 

Nickel  1/ 

Vanadium 

17  EPA  priority  pollutant 

Analyses  indicate  low  values 
pH  values  would  enhance  mobilization 
the  river. 


Concentration 

(ug/L) 

Maximum 

Mean 

190 

84 

370 

173 

900 

373 

30 

13 

for  pH  (3.9  maximum,  3.6  mean).  These 
and  seepage  of  inorganic  contaminants  to 


lonccntrations  of  Parameters  in  Soil  Samples  from  Buffalo  Color 
Corporation-Site  120-122  (915012-a.b.cl  (R-211 


Parameter 


Concentration  (ug/g) 
Maximum  Mean 


Arsenic!/ 

1,870 

989 

Chromium,  total!/ 

1,050 

904 

Chromium,  hexavalent 

3.2 

1.9 

Copper!/ 

6,200 

5,905 

Lead!/ 

57,600 

41,900 

Mercury!/ 

138 

89 

Nickel!/ 

103 

82 

Zinc!/ 

2,130 

1,462 

1 -Naphthyl  amine 

0.2 

0.2 

Benzidine!/ 

1.0 

1.0 

Acenaphthenel/ 

1.0 

1.0 

Naphthalene!/ 

2.0 

1.5 

Fluorenel/ 

1.9 

1.5 

Anthracene!//  Phenanthrenel/ 

9.6 

5.2 

Fluoranthene!/ 

10 

6 

Pyrene!/ 

6.7 

3.8 

Chrysene!//  Benzo(a)anthracenei/ 
Benzo(b)fluroanthene,l//  benzo(k) 
fluoranthene,!//  benzo(a)pyrenei/ 

4.6 

2.8 

7.9 

4.8 

Olnltrotoluenel/ 

1,000 

500 

EPA  priority  pollutant 


Table  47 

Significant  Hazardous  Waste  Sites  Buffalo-  Tjickawanna 

Sub-Area  (R-2n 


136  INS  Equipment  Corporation  Proximity  of  site  to  river  and  former  presence  of  wetlands  No  Action  to  Date 

suggest  that  contaminant  migration  Is  occurring. 
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Table  49  (Concluded) 
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Not  analyzed 


Table  50 

Contaminant  Concentrations  in  Lake  Erie  and  Niagara  River  Filamentous 
Algae  (Cladovhora  zlomerata') .  1980  (R-21.  Table  0.29) 
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Contaminant  Concentrations  in  Lake  Erie  and  Niagara  River  Filamentous 


A  dash  {-}  indicates  no  data  available 
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Table  53 

Kev  to  Polychlorinated  Biohenvl  (PCB)  Nomenclature 
Designated  bv  International  Union  of  Pure  and 
Applied  Chemists  (IUPAC)  Numbers  (R-ll) 


PCB  (IUPAC)*  PCB  Convener 


15 

4,4* 

Dichlorobiphenyl 

28 

2,4,4' 

Trichlorobiphenyl 

44 

2, 2’, 3, 5' 

Tetrachlorobiphenyl 

49 

2, 2', 4, 5’ 

Tetrachlorobiphenyl 

52 

2.2’ ,5.5' 

Tetrachlorobiphenyl 

70 

2, 3', 4', 5 

Tetrachlorobiphenyl 

87 

2, 2*3, 4, 5* 

Pentachlorobiphenyl 

101 

2, 2', 4, 5, 5' 

Pentachlorobiphenyl 

138 

2,2', 3. 4. 4', 5' 

Hexachlorobiphenyl 

153 

2,2' ,4.4’ ,5,5' 

Hexachlorobiphenyl 

180 

2,2' ,3,4,4’ ,5.5’ 

Heptachlorobiphenyl 

i  IUPAC  ~  International  Union  of  Pure  and  Applied  Chemists. 


Table  54 

Concentrations  of  PCBs  and  Pesticides  in  the  Soft  Tissue 
of  Ellmtio  Dilatata  (ue/kg  wet  weight)  (R-ll) 


STATION*  LOCATION 

15 

28 

] 

52 

PCB  (IUPAC)  t 

49  44 

70 

101 

87 

BUFFALO  RIVER 

1  Coast  Guard 

5.7 

3.9 

5.1 

3.2 

7.7 

9.1 

5.2 

2.6 

Station 

3  Pili'js  across 

4.9 

0.4 

2.7 

2.0 

<0.1 

3.5 

<0.1 

<0.1 

Tines  Beach 

4  Pilings  under 

5.5 

1.5 

3.8 

2.8 

<0.1 

5.0 

<0.1 

1.0 

skyway 

5  Pilings  grain 

6.0 

1.6 

3.6 

2.7 

<0.1 

4.5 

<0.1 

<0.1 

elevator 

6  Across  from 

8.1 

2.4 

4.2 

5.4 

9.0 

7.2 

4.9 

1.6 

Allied  Chemical 

7  Cazenovia  Creek 

4.7 

<0.1 

0.7 

<0.1 

<0.1 

<0.1 

<0.1 

0.5 

8  Bridge  upstream 

5.7 

<0.1 

1.5 

1.1 

<0.1 

4.2 

<0.1 

<0.1 

from  C.  Creek 

9  Past  Grassy 
Island 

6.0 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

0.5 

10  Channel  across 

8.5 

<0.1 

0.5 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

from  bridge 

12  Under  highway 

5.2 

0.7 

1.3 

2.2 

7.6 

2.4 

1.3 

<0.1 

bridge 

13  School  Road  0.5  0.6 

LAKE  ERIE  OUTSIDE  TIMES  BEACH 

1.4 

0.9 

7.4 

1.4 

0.4 

<0.1 

14 

7.6 

2.0 

4.5 

1.3 

15.0 

5.7 

2.6 

<0.1 

19 

6.1 

1.1 

2.8 

2.9 

9.4 

3.1 

0.7 

<0.1 

20 

11.0 

0.5 

1.4 

1.8 

8.5 

1.8 

0.4 

<0.1 

22 

7.9 

<0.1 

0.8 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

INSIDE  TIMES  BEACH 

24 

4.1 

5.1 

14.0 

10.0 

4.7 

14.0 

3.4 

2.8 

25 

6.4 

13.0 

21.0 

15.0 

10.0 

19.0 

5.8 

4.2 

Transect  Locations 

D6 

9.3 

25.0 

37.0 

27.0 

23.0 

32.0 

7.8 

5.7 

D7 

5.1 

16.0 

27.0 

17.0 

13.0 

21.0 

3.4 

3.6 

D8 

6.8 

14.0 

24.0 

18.0 

12.0 

25.0 

7.8 

5.3 

D8  (float) 

3.6 

15.0 

29.0 

22.0 

45.0 

30.0 

11.0 

6.5 

E7 

7.2 

21.0 

31.0 

24.0 

19.0 

30.0 

8.4 

5.6 

E8 

6.8 

18.0 

29.0 

22.0 

16.0 

31.0 

9.3 

6.2 

E9 

5.0 

18.0 

31.0 

23.0 

16.0 

32.0 

11.0 

6.3 

*  IUPAC  =  International  Union  of  Pure  and  Applied  Chemists. 

*  Numbers  refer  to  sites  in  Figures  4  and  5. 


(Continued) 


Table  54  (Concluded) 


-- 

PESTICIDES 

STATION*  LOCATION 

153 

138 

180 

op- 

DDE 

PP- 

DDE 

HCB 

BUFFALO  RIVER 

1  Coast  Guard  station 

7.3 

7.3 

4.3 

1.4 

4.2 

1.4 

3  Pilings  across  Times 

<0.1 

<0.1 

53.0 

0.9 

2.3 

<0.1 

Beach 

4  Pilings  under  skyway 

<0.1 

<0.1 

1.3 

1.1 

1.7 

<0.1 

5  Pilings  grain 

<0.1 

<0.1 

1.3 

0.9 

1.0 

0.2 

elevator 

0  Across  from  Allied 

9.8 

9.4 

7.3 

1.2 

2.5 

1.6 

Chemical 

7  Cazenovia  Creek 

<0.1 

<0.1 

0.2 

<0.1 

0.4 

0.8 

8  Bridge  upstream  from 

<0.1 

<0.1 

3.6 

<0.1 

0.9 

1.2 

C.  Creek 

9  Past  Grassy  Island 

<0.1 

<0.1 

3.2 

<0.1 

0.7 

<0.1 

10  Channel  across  from 

<0.1 

<0.1 

<0.1 

<0.1 

0.3 

0.6 

bridge 

12  Under  highway  bridge 

1.8 

2.7 

1.1 

0.5 

1.5 

0.4 

13  School  Road 

1.0 

2.1 

0.6 

0.3 

1.0 

0.3 

LAKE  ERIE  OUTSIDE  TIMES 

BEACH 

14 

4.1 

5.6 

2.4 

0.8 

3.2 

0.8 

19 

2.8 

3.7 

1.5 

0.5 

1.9 

0.8 

20 

1.7 

2.3 

0.9 

0.3 

1.1 

0.5 

22 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

0.6 

INSIDE  TIMES  BEACH 

24 

<0.1 

<0. 1 

<0.1 

1.8 

6.8 

2.4 

25 

<0.1 

<0.1 

0.8 

5.8 

5.5 

1.7 

Transect  Locations 

D6 

<0.1 

<0.1 

<0.1 

8.2 

7.6 

2.4 

D7 

<0.1 

<0.1 

<0.1 

5.9 

4.9 

1.6 

D8 

<0.1 

<0.1 

0.7 

2.5 

6.6 

2.2 

D8  (float) 

<0.1 

<0.1 

0.6 

3.5 

8.2 

2.6 

E7 

<0.1 

<0.1 

0.3 

2.4 

6.8 

2.4 

E8 

<0.1 

<0.1 

0,5 

4.6 

7.8 

2.5 

E9 

<0.1 

<0.1 

0.9 

2.1 

7.9 

2.7 
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Organochlorine  Contaminants  Accumulated  by  Clams  (Elliptic)  dilatata 
Exposed  to  Lake  Erie  and  Niagara  River  Waters  in  1980 
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Table  57 

Benthic  Macro  invertebrate  Data.  Buffalo  River.  1982 
(R-16,  Table  4.10> 
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Table  58 

Typical  Exposures  for  Incidental  Ingestion  of  Water 
While  Swimming  (3.  Table  6.13) 


Mean 

1980 

Cone,  in 

A«ea  0*6  yeara 

7-18  yeara 

Agee  19*70  yeara 

Lifatiae 

Water 

Intake 

Intake 

Intake 

Intake 

(■8/1) 

(MG/EG-DAY) 

(MG/XG-DAY) 

(NG/KG-DAY) 

(MG/KG-DA 

CadBiizz 

2.00E-03 

0 

2.73E-11 

1.Z8E-12 

3.87E-12 

Chromium 

2.00E-02 

0 

2. 73E-10 

1.28E-U 

3.87E-11 

Copper 

9.00E-Q3 

0 

1.24E-10 

3.77E-12 

2.33E-11 

Iron 

1.90E+00 

0 

2.61E-08 

1.22E-09 

3.39E-09 

Lead 

1.80E-02 

0 

2.20E-10 

1.03E-11 

4.342-11 

Mansaneae 

1.89E-01 

0 

2.80E-09 

1.21E-10 

3.36E- 10 

Mercury 

1.702-04 

0 

2.34E-12 

1.09E-13 

*.822-13 

Nickel 

5.00E-03 

0 

8.88E-11 

3.21E-12 

1. 422-11 

Silver 

2.00E-05 

0 

2.73E-13 

1.2SE-14 

3.872-14 

Zinc 

2.90E-02 

0 

3.99E-10 

1. 882*11 

8.222*11 

Ac •naphthene 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Acenaphthylene 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

0.002+00 

Anthracene 

8.05E-03 

0 

l.UE-iO 

3. 16E*12 

2.282-11 

Benzo( a ) anthracene 

1.94E-03 

0 

2.67E-U 

1.24E-12 

3.302-12 

Benzo(a)pyrene 

1.06E-03 

0 

1.46E-11 

6.79E-13 

3.002-12 

Benzo  <  b ) fluoranthene 

1  S4E-03 

0 

2.33E-11 

1.18E*12 

3.222-12 

Benzo ( (hi )pery lane 

1.83E-0* 

0 

2.32E-12 

1.18E-13 

3.202-13 

BenzoCk ) fluoranthene 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Chryaene 

2.15E-03 

0 

2.95E-11 

1.38E*12 

6.092-12 

DibenzoC a ,h) anthracene 

O.OOE+OO 

0 

O.OOE+OO 

0.Q0E+<0 

0.002+00 

Fluoranthene 

2.49E-02 

0 

3.43E-10 

1.80E-'l 

7.072-11 

Fluorene 

2.62E-02 

0 

3.61E-10 

1.88E-4. 

7.442-11 

IndenoC 1 , 2, 3-ed)pyrene 

1.87E-04 

0 

2.58E-12 

1.20E-K 

5.312-13 

Napthalene 

2.00E-01 

0 

2. 76E-09 

1.28E-10 

5.682-10 

Phenanthrene 

3.36E-02 

0 

4.63E-10 

2.18E-U 

9.342-11 

Pyrene 

l.SJE-02 

0 

2.13E-10 

9.91E-12 

4.36E-11 

alph-BBC 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

beta-BHC 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Lindane  (gaioma-BBC) 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Aldrin 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Chlordane 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Dieldrin 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Endrin 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Heptachlor 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Heptachlor  epoxide 

1.01E-01 

0 

1. 382-09 

6.4SE-11 

2.83E-10 

Bexachlorobenzene 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Mirex 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

p,p  ODD 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

p,p  DOE 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

p.p  DDT 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

PCS  a 

4 . 43E-03 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Table  59 

Reasonable  Worst  Case  Exposures  for  Incidental  Ingestion  M 
Water  While  Swimming  (3.  Table  6.14) 


Woraa  caae 


1913 

Cone,  in 

Aaaa  0-6  yaara 

A«at  7-18  yaara 

Ataa  19-70  yaara 

Llfetlae 

Watar 

Intaka 

Intake 

Intaka 

Intake 

<«•/!) 

(H3/K0-DAT) 

(MB/KO-DAT) 

(MB/KO-DAT) 

(MB/KS-DA 

Cadnlua 

4.00E-03 

0 

3.30E-11 

2.36E-12 

1.132-11 

Chroaiua 

2.00E-02 

0 

2.7SE-10 

1 .212-11 

3.672-11 

Copper 

1.302*02 

0 

1.79E-10 

I.33E-12 

3.692-11 

Iron 

3.78E+00 

0 

3. 172*08 

2.412-09 

1.072-09 

lead 

2.90E-02 

0 

3.99E-10 

1.86E-11 

9.222-11 

Mantanate 

4.22B-01 

0 

5.81E-09 

2. 712-10 

1.20K-09. 

Mercury 

2.60E-04 

0 

3.381-12 

1.67E-13 

7.372-13 

Hlekel 

S.00E-03 

0 

1. 101-10 

3.13E-12 

2.272-11 

Sllvar 

2.00E-03 

0 

2.73E-13 

1.28E-14 

3.672-14 

line 

4.40E-02 

0 

6.06E-10 

2. 122-11 

1.232-10 

Acanaphthana 

1.28E-01 

0 

1.73E-09 

8.08E-11 

3.372-10 

Acanaph thy tana 

2.31E-01 

0 

3.46E-09 

1.612-10 

7.132-10 

Anthraeana 

8.71E-02 

0 

9.23E-10 

4.302-11 

1.902-10 

Santo ( a ) anthraeana 

1.33E-02 

0 

2.10E-10 

9.79K-12 

4.332-11 

Banto(a)pyrana 

4.46E-03 

0 

6.14E-11 

2.862-12 

1.262-11 

Santo (b ) f luoranthana 

3.23E-03 

0 

4 . +3E-11 

2.07E-12 

9.172-12 

Santo ( thl ) parylana 

2.24E-03 

0 

3.08E-11 

1.442-12 

6.332-12 

Santo (k ) f luoranthana 

2.43E-03 

0 

3.38E-11 

1.372-12 

6.962-12 

Chryaana 

4.67E-03 

0 

6. 422-11 

2.992-12 

1.322-11 

01banto(a,h)anthraeana 

1.33E-03 

0 

1.86E-11 

8.832-13 

3.932-12 

Fluoranthana 

3.87E-02 

0 

8.08E-10 

3.772-11 

1.672-10 

Fiuorana 

7.93E-02 

0 

1.09E-09 

5.102-11 

2.232-10 

Indeno(l,2,3-ed)pyrene 

2.37E-03 

0 

3.27E-11 

1.322-12 

6.732-12 

Napthalana 

3.81E-01 

0 

8.00E-09 

3.732-10 

1.632-09 

Fhananthrana 

1.33E-01 

0 

1.86E-09 

8.68E-11 

3.942-10 

Pyrana 

3.98E-02 

0 

6.24E-10 

3.84E-11 

1.702-10 

alph-BBC 

7.30E-03 

0 

1.00E-10 

4 .882-12 

2.072-11 

beta-BBC 

4.60E-03 

0 

8.33E-11 

2.93E-12 

1.302-11 

lindane  (gasaa-SHC) 

0.00E+00 

0 

O.OOE+OO 

O.OOE+OO 

0.002+00 

Aldrln 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

0.002+00 

Chlordana 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Olaldrln 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Endrln 

3.80E-03 

0 

7.99E-13 

3.722-14 

1.63E-13 

Baptaehlor 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Haptachlor  epoxide 

1.81E-01 

0 

2.49E-09 

1.16E-10 

5.13E-10 

Haxachlorobantana 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Hi  rax 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

p.p  ODD 

4.062-06 

0 

5.39E-14 

2.612-13 

1.13E-14 

p,p  DDE 

2.74E-06 

0 

3.76E-14 

1.73E-1S 

7.76E-13 

P.P  DDT 

1.08E-03 

0 

1.49E-13 

6.93E-13 

3.06E-14 

PCBa 

4.43E-03 

0 

6. 10E-11 

2.84E-12 

1.26E-11 

Table  60 

Typical  Exposures  for  Dermal  Contact  with  Surface  Water 
While  Swimming  (3,  Table  6.15) 


Mean 

1969 

Cone.  In 

Water 

(a«/lJ 


Cadniua 

Chroolua 

Capper 

Iron 

Laad 

Manganese 

Mercury 

nickel 

Sllvar 


4.00E-03 

2.00E-02 

1.3CE-02 

3.76E+00 

2.90E-02 

4.22E-01 

2.60E-04 

8.00E-03 

2.00E-05 

4.40E-02 

1.26E-01 

2.31E-01 

6.71E-02 

1.33E-02 

4.46E-03 

3.23E-03 

2.24E-03 

2.45E-03 

4.67E-03 

1.33E-03 

3.87E-02 

7.95E-02 

2.37E-03 

3.81E-01 

1.33E-01 

3.98E-02 

7.30E-03 

4.60E-03 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

0.00E+00 

3.80E-03 

O.OOE+OO 

l.aiE-oi 

O.OOE+OO 
0.00E+00 
4.06E-06 
2. 74E-0S 
1.08E-03 
4.43E-03 


Zinc 

Aeenaphthana 
Acenaphthylene 
Anthracana 
Bento(a)anthracene 
Sento(a)pyrene 
Bento ( b ) f luor an thane 
Bento ((hi )parylene 
Banto (k ) fluoranthene 
Chrysene 

Olbanxo ( a , h ) anthracana 

Fluoranthene 

Fluorine 

Indeno (1,2, 3-cd)pyrane 

Mapthalene 

Phananthrana 

Pyrene 

alph-BBC 

beta-BBC 

Lindane  (gaooa-BBC) 

Aldrin 

Chlordana 

Olaldrln 

Endrln 

Haptachlor 

Baptaehlor  epoxide 

Hexachlorobantene 


Miras 
p,p  ODD 
p,p  DOE 
p,p  ODT 
PCBi 


Ate  specific  exposure  levels 

A«ea  0-8  years  A«as  7-16  years  A|as  19-70  years  Lifetime 


Absorbed 

Absorbed 

Dose 

Dose 

(MG/KG-DAY) 

(MG/KG-DAY) 

0 

5.30E-11 

0 

2.73E-10 

0 

1.79E-10 

0 

3.17E-06 

0 

3.99E-10 

0 

3.811-09 

0 

3.36E-12 

0 

1.10E-10 

0 

2.73E-13 

0 

6.06E-10 

0 

1.73E-09 

0 

3.46E-09 

0 

9.23E-10 

0 

2.:0E-10 

0 

6.14E-U 

0 

4.43E-U 

0 

3.0BE-11 

0 

3.38E-11 

0 

6.421-11 

0 

1.861-11 

0 

8.08E-10 

0 

1.09E-09 

0 

3.27E-11 

0 

8.00E-09 

0 

1.86E-09 

0 

8.24E-10 

0 

1.00E-10 

0 

6.33E-11 

0 

O.OOE+OO 

0 

0.00E+00 

0 

0 . OOE+OO 

0 

O.OOE+OO 

0 

7.99E-13 

0 

0.00E+00 

0 

2.49E-09 

0 

0 . OOE+OO 

0 

0.00E+00 

0 

5.39E-14 

0  , 

3.76E-14 

0 

1.49E-13 

0 

8.10E-11 

Absorbed 

Absorbed 

Doss 

Doss 

(MG/KG-DAY) 

(N3/KG-0A 

2.36E-12 

1.13E-11 

1.28E-U 

3.671-11 

8.33E-12 

3.69E-11 

2.41E-09 

1.07E-0I 

1.86E-11 

6.22E-11 

2.71E-10 

1.201-09 

1.67E-13 

7.37E-13 

3. 13E-12 

2.271-11 

1.28E-14 

3.67E-14 

2.82E-11 

1.25E-10 

8.08E-11 

3.S7E-10 

1.61E-10 

7.13E-10 

4.30E-11 

1.9QE-10 

9.79E-12 

4.33E-11 

2.86E-12 

1.26E-11 

2.07E-12 

9. 17E-12 

1.44E-12 

6.33E-12 

1.37E-12 

8.96E-12 

2.99E-12 

1.321-11 

6.83E-13 

3.931-12 

3.77E-11 

1.67E-10 

5.10E-U 

2.2SE-10 

1.32E-12 

6.73E-12 

3.73E-10 

1.63E-09 

8.66E-11 

3.841-10 

3.64E-11 

1.70E-10 

4.66E-12 

2.07E-11 

2.93E-12 

1.30E-11 

0.00E+00 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.72Z-14 

1.63E-13 

O.OOE+OO 

O.OOE+OO 

1.16E-10 

3.13E-10 

0.00E+00 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

2.61E-15 

1.13E-14 

1.75E-15 

7.76E-13 

6.93E-15 

3.06E-14 

2.84E-12 

1.26E-11 

Table  61 

Reasonable  Worst  Case  Exposures  for  Dermal  Contact  with 
Surface  Water  While  Swimming  (3.  Table  6.16) 


Ace  specific  exposure  levels 


Morse  case 

1983 

Aces  0*8  years 

Aces  7*18  years 

Aces  19-70  years 

Lifetime 

Cone,  in 

Absorbed 

Absorbed 

Absorbed 

Absorbed 

Hater 

Dose 

Dose 

Dose 

Dose 

<■*/!) 

<H0/XG-0AY> 

(MG/KG-DAY) 

(M3/KG-DAY) 

(NO/XO-DA 

Csdalum 

A.00E-03 

0 

8.83E-07 

4. 642-08 

1.322-07 

Chroaiias 

2.00E-02 

0 

3.42E-08 

2.322-07 

7.382-07 

Copper 

1. 30E-02 

0 

2.22E-08 

1.312-07 

4.932-07  ' 

Iron 

3.76E+00 

0 

8. *21-0* 

4.362-03 

1.432-04 

Leed 

2.90E-02 

0 

4.952-06 

3.372-07 

1.102-06 

Manssnese 

S.22E-01 

0 

7.21E-03 

4.902-08 

1.602-03 

Mercury 

2.80E-04 

0 

4 . 441-OS 

3.022-09 

9.862-09 

Nickel 

8.00E-03 

0 

1.37E-08 

9.292-08 

3.032-07 

Silver 

2.00E-03 

0 

3.422*09 

2.322-10 

7.362-10 

Zinc 

4.40E-02 

0 

7.322*08 

3.112-07 

1.672-06 

Ac enaph thane 

1.26E-01 

0 

2.132-03 

1.462-OG 

4.762-06 

Acenaphthylene 

2.31E-01 

0 

4.292*03 

2.922-06 

9.332-08 

Anthracene 

8.71E-02 

0 

1.13E-03 

7.792-07 

2.342-06 

Bento( a ) anthrscene 

1.53E-02 

0 

2.612-06 

1.772-07 

3.792-07 

Bento(a)pyrene 

4.46E-03 

0 

7.622-07 

3.18E-06 

1.692-07 

Benso(b)fluoran thane 

3.23E-03 

0 

3.33E-07 

3.732-06 

1.232-07 

Ben  so  ( phi )  perjrlene 

2.24E-03 

0 

3.832-07 

2.602-08 

6.492-08 

Bento (k ) fluoranthene 

2.4SE-03 

0 

4.192-07 

2.832-06 

9.302-08 

Chrysene 

4.67E-03 

0 

7. 972-07 

3.422-08 

1.772-07 

Dibento ( a , h ) anthracene 

1.33E-03 

0 

2.312-07 

1.572-08 

3.122-06 

Fluoranthene 

3.87E-02 

0 

1.002-03 

6.822-07 

2.232-06 

Fluorene 

7.93E-02 

0 

1.36E-03 

9.23E-07 

3.012-06 

Indenod,  2, 3-ed)pyrene 

2.37E-03 

0 

4.032-07 

2.732-08 

9.002-08 

Nepthelene 

3.B1E-01 

0 

9.932-03 

6.732-06 

2.202-03 

Rienan  throne 

1.33E-01 

0 

2.31E-03 

1.57E-06 

5. 142-06 

Pyrene 

3.9BE-02 

0 

1.022-05 

8.932-07 

2.272-06 

elph-BBC 

7.30E-03 

0 

1.252-08 

8.472-08 

2.772-07 

beta-BBC 

4.60E-03 

0 

7.86E-07 

j. 342-08 

1.742-07 

Lindane  (csom-BBC) 

O.OOE+OO 

0 

0.002+00 

0.002+00 

0.002+00 

Aldrln 

O.OOE+OO 

0 

O.OOE+OO 

0.002+00 

0.002+00 

Chlordene 

O.OOE+OO 

0 

0.00E+00 

O.OOE+OO 

0.002+00 

Oieldrln 

O.OOE+OO 

0 

O.OOE+OO 

0.00E+00 

0.002+00 

Endrin 

3.80E-03 

0 

9.912-09 

8.74E-10 

2.202-09 

Beptechlor 

O.OOE+OO 

0 

0.002+00 

O.OOE+OO 

0.002+00 

Hepteehlor  epoxide 

1.B1E-01 

0 

3.092-05 

2.10E-06 

6.862-06 

Bexsehlorobentene 

O.OOE+OO 

0 

0.002+00 

O.OOE+OO 

0. 002+00 

Hirer 

O.OOE+OO 

0 

O.OOE+OO 

O.OOE+OO 

0.002+00 

p,p  ODD 

4.06E-06 

0 

i . 94E-10 

4.722-11 

1.542-10 

p.p  DOE 

2.74E-0B 

0  , 

4.67E-10 

3.18E-11 

1.04E-1O 

p.p  DOT 

1.0BE-03 

0 

1.63E-09 

1.23E-10 

4.10E-10 

PCBe 

4.43E-03 

0 

7.38E-07 

3.13E-08 

1.68E-07 

Table  62 


Cadsim 

CbroaluM 

Copper 

Iron 

Lead 

Manganeae 

Mercury 

Ktckel. 

Silver 

tine 

Acenaph thane 

Acenephthylene 

Anthrecene 

Bento ( a ) anthracene 

Bento(a)pyrene 

Bento (b ) t luor an thane 

Bento (thllperylene 

Bento (k ) fluoranthene 

Chrytene 

Olben to ( e , h ) anthracene 

Fluoranthene 

fluorene 

IndenoCl , 2, 3-cd)pyrene 

Bapthalene 

Phenanthrene 

Pyrene 

alph-BBC 

beta-BSC 

lindane  (gaona-BHC) 

Aldrln 

Chlordane 

Dleldrln 

Endrln 

Beptachlor 

Beptachlor  epoxide 

Hexachlorobentane 

Klrex 

p.p  DOO 

P.p  DOE 

p.p  DDT 

FCBa 


Typical  Exposures  for  Dermal  Contact  with  Suspender! 
Sediments  While  Swimming  (3.  Table  6.17i 


Mean 

1989 

Agee  0-8  yeara 

Cone,  in 

Abtorbed 

Sediaenta 

Dote 

(«8/kg) 

(MC/KO-DAT) 

a.oot-oi 

0 

1.20E+01 

0 

4.40E+01 

0 

2.88E+04 

0 

8. 30E+01 

0 

5. 001+02 

0 

3.30E-01 

0 

3.00E+01 

0 

O.OOE+OO 

0 

2.49E+02 

0 

O.OOE+OO 

0 

O.OOE+OO 

0 

1.80E-01 

0 

8.10E-01 

0 

9.30E-01 

0 

1.63E+00 

0 

4. JOE-01 

0 

O.OOE+OO 

0 

8.90E-01 

0 

0.00E+00 

0 

1.37E+00 

0 

3.30E-01 

0 

4.S0E-01 

0 

3.10E-01 

0 

7.70E-01 

0 

9.30E-01 

0 

O.OOE+OO 

0 

0.00E+00 

0 

O.OOE+OO 

0 

O.OOE+OO 

0 

O.OOE+OO 

0 

O.OOE+OO 

0 

O.OOE+OO 

0 

O.OOE+OO 

0 

4.00E-02 

0 

O.OOE+OO 

0 

O.OOE+OO 

0 

O.OOE+OO 

0 

O.OOE+OO 

0 

O.OOE+OO 

0 

0 

Agee  7-18  yeara 

Agee  19-70  yeara 

Abtorbed 

Abtorbed 

Doae 

Dote 

(HS/KG-DAY) 

(MG/KG-OAY) 

2.34E-0S 

1.94E-08 

3.81E-04 

2.91Z-03 

1.40E-03 

1.07E-04 

9. 18E-01 

6.98E-02 

2.00E-03 

1.S3E-04 

1.59E-02 

1.21E-03 

1.03E-0S 

7.99E-07 

9.53E-0* 

7.28E-03 

O.OOE+OO 

O.OOE+OO 

7.91E-03 

6.03E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.72E-08 

4.36E-07 

1.94E-03 

1.48E-08 

3.02E-0S 

2.30E-08 

S.24E-03 

3.99E-06 

1.43E-03 

1.09E-06 

O.OOE+OO 

O.OOE+OO 

2.19E-03 

1.87E-0B 

O.OOE+OO 

O.OOE+OO 

4.99E-05 

3.80E-08 

1.0SE-03 

7.99E-07 

1.43E-05 

1.09E-08 

9.83E-06 

7.50E-07 

2.45E-05 

1.86E-08 

2.93E-03 

2.2JE-08 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

1.27E-08 

9.68E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

lifetime 


Abtorbed 

Dote 

(MQ/lCfl-DAY) 

J.a0E-06 
8.69E-05 
3.19E-04 
2.091-01 
4.361-04 
3.62E-03 
2.39E-06 
2. 176-04 
O.OOE+OO 
i.aoi-03 
0. 001+00 
O.OOE+OO 
1.301-06 
4.42Z-06 

e.aaE-oe  _ 

1.20E-03 

3.26E-06 

0.00E+00 

3.00E-06 

O.OOE+OO 

1.14E-03 

2.39E-06 

3.26E-06 

2.23E-0B 

3.J8E-08 

6.74E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

2.90E-07 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 


Table  63 

Reasonable  Worst  Case  Exposures  for  Dermal  Contact  with 
Suspended  Sediments  While  Swimming  (3.  Table  6.18) 


Bums  Expoeure  Valuer 


Age  a  0*6  jrtit*  *•••  7*1#  jriiti  Agaa  19*70  yaara  Ufatlne 


Horaa  eaaa 

1983 

Cone,  in 

Abaorbad 

Abaorbad 

Abaorbad 

Abaorbad 

Sadlnanta 

Doaa 

Ooaa 

Doaa 

Doaa 

(a(/kt) 

(MQ/KG-DAY) 

(MO/KO-OAY) 

(HO/XC-OAY) 

(MG/XO-DAY) 

Cadniun 

4.30E+00 

0 

1.378-04 

1.04E-03 

3.128-03 

Chrooi.ua 

9.97E+01 

0 

3.17E-03 

2.41E-04 

7.22E-04 

Copper 

1.S7E+02 

0 

4 , B9E-03 

3.80E-04 

1. 148-03 

Iron 

3 . 538+04 

0 

1.78E+00 

1. 348*01 

4.028-01 

Lead 

2.94E+02 

0 

9.341-03 

7.128*04 

2.138-03 

Manganere 

7.33E+02 

0 

2.33E-02 

1.77E-03 

3.318*03 

Mercury 

1.71E+00 

0 

3.43E-03 

4 . 14E-06 

1.248*03 

Hlekel 

* . 82E+01 

0 

1.33E-03 

1.17E-04 

3.498-04 

Sllvar 

8.30E-01 

0 

2.70E-03 

2.068*06 

8.168-06 

Zinc 

1.20E+03 

0 

3.821-02 

2.91E-03 

8.728-03 

Aeanaphthana 

1.00E+00 

0 

3.18E-03 

2.428*06 

7.248-06  . 

Aeanaphthylana 

1.00E+00 

0 

3.18E-03 

2.42E-06 

7.248-06 

Anthraeana 

1.50E+00 

0 

4.77E-03 

3. 638*06 

1.098-03 

Bento ( a ) anthraeana 

4 . 601+00 

0 

1.328*04 

1. 168-03 

3.488-03 

Bento(a)pyrene 

4.00E+00 

0 

1.27E-04 

9.66E-08 

2.908-03 

Santo (b  >  fluoranthene 

2.90E+00 

0 

9.21E-05 

7.02E-08 

2.108-03 

Santo  <  *hi Jperylene 

S.30E+00 

0 

1.73E-04 

1. 338-03 

3.988-03 

Bento (k ) fluoranthene 

2 . 20E+00 

0 

8.99E-03 

3.33E-06 

1.398-03 

Chryaene 

1.50E+00 

0 

4.77E-03 

3. 838-06 

1.09E-O3 

Olbento ( a , h ) anthraeana 

8.20E+00 

0 

1.97E-04 

1. 308-03 

4.498-03 

Fluoranthana 

3 . 70E+00 

0 

1.18E-04 

8.96E-06 

2.688-03 

Fluorene 

1 . 00E+00 

0 

3.1BE-03 

2.42E-06 

7.248-06 

Indenod.  2, 3-cd)pyrene 

S.70E+00 

0 

1.81E-04 

1. 388-03 

4.138-03 

Napthalana 

9.00E-01 

0 

2. 8BE-03 

2.188*06 

6.328-06 

Phenanthrene 

3. 10E+00 

0 

9.8SE-03 

7.308-06 

2.238-03 

Pyrene 

3.60E+00 

0 

1.14E-04 

8.728-06 

2.618-03 

alph-BBC 

4.60E-02 

0 

1.46E-06 

l. 118-07 

3.338-07 

beta-BBC 

2.90E-02 

0 

9.21E-07 

7.028-08 

2.108-07 

lindane  (taaaoa-BHC) 

O.OOE+OO 

0 

0.00E+00 

0.008+00 

0.008+00 

Aldrin 

0.00E+00 

0 

O.OOE+OO 

O.OOE+OO 

0.008+00 

Chlordana 

O.OOE+OO 

0 

O.OOE+OO 

0.008+00 

0.008+00 

Olaldrln 

0.00E+00 

0 

O.OOE+OO 

0.008+00 

0.008+00 

Endrin 

l.OOE-02 

0 

3.18E-07 

2.428-08 

7.248-08 

Baptaehlor 

O.OOE+OO 

0 

O.OOE+OO 

0.008+00 

0.008+00 

Saptachlor  epoxide 

7.20E-02 

0 

2.29E-08 

1.748-07 

5.228-07 

Bexachlorobentene 

O.OOE+OO 

0  * 

O.OOE+OO 

0.008+00 

0.008+00 

Hlras 

0.00E*00 

0 

O.OOE+OO 

0.00E+00 

0.008+00 

p,p  000 

3.00E-03 

0 

1.39E-07 

1.218-08 

3.628-08 

p,p  ODE 

1.90E-02 

0 

6.04E-07 

4.60E-08 

1.388-07 

p,p  DDT 

1.30E-02 

0 

4.13E-07 

3.15E-08 

9.42E-06 

PCS  a 

3  8 

0 

1.21E-04 

9.20E-06 

2.758-05 

Table  64 

Typical  Exposures  for  Ingestion  of  Contaminated  Fish 
(3.  Table  6.191 


Cadaiun 

Llfatiae  Expoaure 

Intake 

(MCJ/KG'DAY) 

O.OOE+OO 

ChroaiuB 

0.00E+00 

Copper 

0.00E+00 

Iron 

0.00E+00 

Lead 

O.OOE+OO 

Manganeee 

0.00E+00 

Mercury 

1.21E-03 

Nickel 

O.OOE+OO 

Silver 

O.OOE+OO 

Zinc 

O.OOE+OO 

Acenaphthene 

O.OOE+OO 

Acenaphthylene 

O.OOE+OO 

Anthracene 

O.OOE+OO 

Bento  <  a ) anthracene 

O.OOE+OO 

8ento(a)pyrene 

O.OOE+OO 

Bento ( b ) fluoranthene 

O.OOE+OO 

Bento((hi)perylene 

O.OOE+OO 

Bento <k) fluoranthene 

O.OOE+OO 

Chryaene 

O.OOE+OO 

Dlbentof  a , h ) anthracene 

O.OOE+OO 

Fluoranthene 

O.OOE+OO 

Fluorene 

O.OOE+OO 

Indeno(l,2,3-cd)pyrene 

O.OOE+OO 

Napthalene 

O.OOE+OO 

Fhenanthrene 

O.OOE+OO 

Pyrene 

O.OOE+OO 

elph-BHC 

O.OOE+OO 

beta-BBC 

O.OOE+OO 

Lindane  (gaame-BHC) 

1.86E-06 

Aldrln 

1.86E-06 

Chlotdane 

1.76E-05 

Oieldrln 

O.OOE+OO 

Endrln 

O.OOE+OO 

Beptachlor 

O.OOE+OO 

Beptachlor  epoxide 

O.OOE+OO 

Hexachlorobentene 

2.79E-06 

Hirex 

9.29E-07 

p.p  ODD 

O.OOE+OO 

p,p  DOE 

O.OOE+OO 

p.p  DDT 

5.76E-05 

PCBa 

4.74E-0* 

Tabic  65 

Reasonable  Worst  Case  Exposures  for  Ingestion  of 
Contaminated  Fish  (3.  Table  6.20) 


Cadaiua 

llfetine  Expoaura 

Intake 

(M3/KG-DAY) 

O.OOE+OO 

Chrcolua 

O.OOE+OO 

Copper 

O.OOE+OO 

Iron 

O.OOE+OO 

Laad 

O.OOE+OO 

Mancaneae 

O.OOE+OO 

Mercury 

2.43E-0* 

Kickel 

O.OOE+OO 

Silver 

O.OOE+OO 

Sine 

O.OOE+OO 

Aeanaphthana 

O.OOE+OO 

Acenaphthylene 

O.OOE+OO 

Anthracene 

O.OOE+OO 

Banio ( a ) anthrac  ana 

O.OOE+OO 

Bento(a)pyrene 

O.OOE+OO 

Benxo(b) fluoranthene 

O.OOE+OO 

Bei.io(|hi)parylene 

O.OOE+OO 

Bento(k) fluoranthene 

O.OOE+OO 

Chiyaana 

O.OOE+OO 

Dlbamot  a ,  h )  anthraeana 

O.OOE+OO 

Fluoranthene 

O.OOE+OO 

Fluorana 

O.OOE+OO 

Indeno( 1,2, 3- cd) pyrene 

O.OOE+OO 

Napthalana 

O.OOE+OO 

Fhananthrana 

O.OOE+OO 

Pyrene 

O.OOE+OO 

alph-BBC 

O.OOE+OO 

beta-BBC 

O.OOE+OO 

Lindane  (ianma-BBC> 

3.77E-05 

Aldxln 

3.77E-05 

Chlordana 

3.58E-04 

Olaldrin 

O.OOE+OO 

Endrln 

O.OOE+OO 

Haptaehlor 

O.OOE+OO 

Baptachlor  epoxide 

O.OOE+OO 

Baxachlorobamena 

3.66E-05 

Hires 

1.88E-05 

p,p  0D0 

O.OOE+C J 

P.P  ODE 

O.OOE+OO 

P.P  ODT 

1.17E-03 

PCBa 

9.62E-03 

Table  66 


Human  Health  Risk  Resulting  from  Dermal  Contact  with 
Sediments:  Typical  Case  (3.  Table  8.1) 


A«aa  0-8  yaara 

Agaa  7-10  yaara 

A*aa  19-70  yaara 

Llfatiaa 

Int*ka/RfD 

Intaka/RfD 

Intaka/RfD 

Intaka/RfD 

Cadnlua 

O.OOE+OO 

3.0SE-02 

3.I7E-03 

1.16E-02 

Chroaiun 

O.OOE+OO 

7.19E-02 

3.+8E-03 

1.8+E-02 

Coppar 

0.00E+00 

2.8+E-01 

2.01E-02 

8.01E-02 

Iron 

KA 

NA 

NA 

NA 

Laad 

BA 

NA 

NA 

NA 

Manfanaaa 

O.OOE+OO 

7.9+E-02 

0.03E-03 

1.81E-02 

Mareury 

0.00E+00 

3.+9E-02 

2.6SE-03 

7.07E-03 

Nlckal 

O.OOE+OO 

+.77E-02 

3.83E-03 

1.09E-02 

SUvar 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Zinc 

0.00E+00 

3 . 98E-02 

3.01E-03 

9.02E-03 

Acanapbthana 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Aeanaphthylana 

NA 

NA 

NA 

NA 

Anthracana 

0.00E+00 

1.91E-03 

1.+3E-06 

4.33E-08 

Banzo ( a ) anthr ac ana 

NA 

NA 

NA 

NA 

Banzo(a)pyrana 

NA 

NA 

NA 

NA 

Banzo (b ) f luoranthana 

NA 

NA 

NA 

NA 

Banzo((hl)parylana 

NA 

NA 

NA 

NA 

Banzo (k ) f luoranthana 

NA 

NA 

NA 

XA 

Chryaana 

NA 

NA 

NA 

NA 

Dlbanio(a.h) anthracana 

NA 

HA 

NA 

NA 

F luoranthana 

O.OOE+OO 

1.23E-03 

9.  SOB-05 

2.8+E-0+ 

Fluorana 

O.OOE+OO 

2.62E-04 

2.00E-03 

3.98E-03 

Indano(l,2,3*ed)pyrana 

NA 

NA 

NA 

NA 

Mapthalana 

O.OOE+OO 

2.+6E-03 

1.88E-04 

3.61E-04 

Phan anthr ana 

NA 

NA 

NA 

NA 

Pyrana 

O.OOE+OO 

9.83E-04 

7.30E-05 

2.23E-0+ 

alph-BHC 

NA 

NA 

NA 

NA 

bata-BHC 

NA 

NA 

NA 

NA 

Llndana  (|aama-BBC) 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

Aldrln 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

Chlordana 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Olaldrin 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

Endrln 

O.^E+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Haptachlor 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Baptachlor  apoxlda 

O.OOE+OO 

9.77E-02 

7.+3E-03 

2.23E-02 

Bazaehlorobanzana 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

Miras 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

p,p  ODD 

NA 

NA 

NA 

NA 

p,p  DDE 

NA 

NA 

NA 

NA 

P.P  DDT 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

PCBa 

NA 

NA 

NA 

NA 

HA  :  danotas  lack  of  Rfl)  with  which  to  cooputa  haalth  risk  ratio 


Llfatina 
Cancar  Risk 


2.6+E-08 


Table  67 

Human  Health  Risk  Resulting  from  Dermal  Contact  with 
Water:  Typical  Case  (3.  Table  8.2) 


**aa  0-6  yaara 

A«aa  7-18  yaara 

A*aa  19-70  yaara 

Lifatlaa 

Llfatiaa 

Cancar 

Xntaka/RfS 

Intaka/EfD 

Intaka/RfD 

Xntaka/XfD 

Kiak 

Cadsiun 

O.OOE+OO 

6.83E-04 

* . 6*E-03 

1.32E-04 

O.OOE+OO 

Chrcalua 

O.OOE+OO 

8.4SE-04 

4.38E-03 

1.43E-04 

O.OOE+OO 

Copptr 

O.OOE+OO 

2.90E-04 

1.97E-03 

6.44E-03 

O.OOE+OO 

Iron 

NA 

NA 

NA 

NA 

O.OOE+OO 

Laid 

HA 

HA 

NA 

NA 

O.OOE+OO 

Han* antra 

O.OOE+OO 

1.61E-04 

1.10E-03 

3.3BE-03 

O.OOE+OO 

Marcury 

O.OOE+OO 

9.68E-03 

S.38E-06 

2.13E-03 

O.OOE+OO 

Nlckal 

O.OOE+OO 

4.27E-03 

2.90E-06 

9.46E-06 

O.OOE+OO 

Stlvar 

O.OOE+OO 

1.14E-08 

7.74E-08 

2.33E-07 

O.OOE+OO 

Zlne 

O.OOE+OO 

2.48E-05 

1.68E-08 

■  5.30E-06 

O.OOE+OO 

Aeanaphthana 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Aeanaphthylana 

HA 

NA 

NA 

NA 

O.OOE+OO 

Anthracana 

O.OOE+OO 

*. J8E-06 

3. 111-07 

1.02Z-06 

O.OOE+OO 

Banco ( a ) anthr acana 

HA 

NA 

NA 

NA 

O.OOE+OO 

Banxo(a)pyrana 

HA 

NA 

NA 

NA 

O.OOE+OO 

Banxo (b ) f luor anthana 

NA 

NA 

HA 

NA 

O.OOE+OO 

Banxo((hl)parylana 

HA 

NA 

NA 

NA 

O.OOE+OO 

Banxo (k ) f luoranthana 

HA 

HA 

NA 

NA 

O.OOE+OO 

Chryaana 

HA 

NA 

NA 

NA 

O.OOE+OO 

Dib«ixo(a.h)anthracana 

NA 

HA 

HA 

NA 

O.OOE+OO 

Fluoranthana 

O.OOE+OO 

1.06E-0* 

7.23E-06 

2.36E-03 

O.OOE+OO 

Fluorana 

O.OOE+OO 

1.12E-04 

7.61E-06 

2.4UE-05 

O.OOE+OO 

Indano(l,2,3-ed)pyrana 

NA 

NA 

NA 

NA 

O.OOE+OO 

Napthalana 

O.OOE+OO 

8.33E-03 

3.81E-04 

1.90E-03 

O.OOE+OO 

Fhananthrana 

NA 

NA 

NA 

NA 

O.OOE+OO 

Pyrana 

O.OOE+OO 

8.80E-03 

5.9BE-08 

1.93E-03 

O.OOE+OO 

alph-BHC 

NA 

NA 

NA 

NA 

O.OOE+OO 

bata-BHC 

NA 

fA 

NA 

NA 

O.OOE+OO 

Llndana  (aaona-BHC) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Aldrln 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Chlordana 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Dlaldrin 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Endrin 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Baptachlor 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Haptachlor  tpoxlda 

O.OOE+OO 

1.32E+00 

8.98E-02 

2.93E-01 

3.47E-05 

Haxaehlorobanxana 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Mlrax 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

p,p  ODD 

NA 

NA 

HA 

NA 

O.OOE+OO 

P.P  DDE 

HA 

NA 

NA 

NA 

O.OOE+OO 

P.P  DDT 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

PCBa 

HA 

NA 

NA 

NA 

O.OOE+OO 

HA  :  danotaa  lack  of  RED 

with  which  to 

cooputa  haalth  rlxk 

ratio 

Table  68 

Human  Health  Risk  Resulting  from  Incidental  Ingestion 
of  Water:  Typical  Case  (3.  Table  8.31 


0-8  y*,tt 

Intaka/RfD 


Cadmium 

0.001*00 

Chromii* 

O.OOE+OO 

Copper 

0.00E+00 

Iron 

NA 

Load 

NA 

Man«ana*e 

0.30E+00 

Mercury 

0.001*00 

Nickel 

O.OOE+OO 

Sllvar 

O.OOE+OO 

Zinc 

0.00E+00 

Acanaphthana 

0.00E+00 

Acanaphthylana 

NA 

Anthracana 

0.00E+00 

Bant o ( a ) anthr aeana 

NA 

Banto(a)pyrana 

NA 

Ban* o (b ) f luoranthana 

NA 

Bantoi (hi )parylana 

NA 

Ban*o(k ) f luoranthana 

NA 

Chryaana 

NA 

Oibanio ( a , h ) anthracana 

NA 

fluoranthene 

O.OOE+OO 

fluorana 

0.00E+00 

Indenoi 1,2, 3-ed ) pyrene 

NA 

Hapthalana 

0.00E+00 

Riananthrana 

NA 

Pyrana 

O.OOE+OO 

alph-BBC 

NA 

bata-BBC 

NA 

Lindane  (taona-BBC) 

O.OOE+OO 

AXdrln 

0.00E+00 

Chlordana 

0.00E+00 

Dloldxln 

O.OOE+OO 

Endrln 

0.00E+00 

Baptachlor 

O.OOE+OO 

Haptaehlor  apoxida 

0.00E+00 

Baxachlorobantana 

O.OOE+OO 

Miras 

O.OOE+OO 

p,p  000 

NA 

P.P  ODE 

NA 

P.P  ODT 

0.00E+00 

PCBa 

NA 

NA  :  danotaa  lack  o f  RfD  with  which  to 


A*aa  7-18  year*  A#*a  19-70  year*  Utitin 


Intaka/RfD 

Intaka/RfD 

Intaka/RfD 

5.S0E-08 

2.56E-09 

1.13E-08 

3.19E-08 

2.A2E-09 

1.07E-08 

2.3AE-08 

1. 09E-09 

+.82E-09 

NA 

NA 

NA 

NA 

NA 

NA 

1.30E-08 

6.06E-10 

2.68E-09 

7.80E-09 

3.63E-10 

1.81E-09 

3.4AE-09 

1.80E-10 

7.09E-10 

9.17E-11 

A.27E-12 

1.89E-11 

2.00E-09 

9.30E-11 

•  .  A. 11E- 10 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

NA 

NA 

NA 

3.69E-10 

1.72E-U 

7.61E-11 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8.38E-09 

4.00E-10 

1.77E-09 

9.03E-09 

4.20E-10 

1.88E-09 

NA 

NA 

NA 

6.89E-07 

3.21E-08 

1.A2E-07 

NA 

NA 

NA 

7.09E-09 

3.30E-10 

1.A8E-09 

NA 

NA 

NA 

NA 

NA 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.06E-04 

4.96E-08 

2. 19E-03 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

NA 

NA 

NA 

haalth  risk  ratio 


Llfatlaa 

Can ear  Riik 


2.39E-09 


Table  69 

Human  Health  Risk  Resulting  from  Ingestion 
of  Fish:  Typical  Case  (3.  Table  8.4) 


Lifatiaa  LlftilM 

Intaka/HfD  Canear  Xlak 


Cadaiiaa 

Chxoalua 

Coppar 

Icon 

Lead 

Manganata 

Marcury 

Hiekai 

Sllvar 

Zinc 

Acanaphthana 

Acanaphtbyiana 

Aathracana 

Banto(a)anthracana 

Banto(a)pyrana 

Banio(b)fluoranthana 

Banao(ghl )parylana 

Ban to ( k ) f luoranthana 

Chryaana 

Diban to ( a , h ) anthr ae ana 

Fluoranthana 

Fiuorana 

Indanod ,  2, 3-cd)pyrana 

Hapthalana 

Fh an anthr ana 

Fyrana 

alph-BHC 

bata-BBC 

Lindana  (gaoaa-BHC) 

Aldrin 

Chlordana 

Dlaidrln 

Endrin 

Haptaehior 

Haptachior  apoxida 

Baxachlorobantana 

Mira* 

p,p  ODD 

p.p  ODE 

P.P  DDT 

PCBa 


O.OOE+OO 

O.OOE+OO 

0.00E+00 

HA 

HA 

O.OOE+OO 
+ .02E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
HA 

O.OOE+OO 

HA 

HA 

HA 

HA 

HA 

HA 

HA 

O.OOE+OO 

O.OOE+OO 

HA 

O.OOE+OO 

HA 

O.OOE+OO 

HA 

HA 


6.19E-03 

6.19E-02 

2.+1E-06 

2.9+E-Oi 

3.16E-03 

O.OOE+OO 

2.29E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.4BE-03 

+.64E-01 

♦ . 7+E-08 

HA 

HA 

X.13E-01 

HA 

1.96E-03 

HA  :  danotaa  lack  of  RfD  with  which  to  cooputa  haalth  riak  ratio 


Table  70 

Total  Human  Health  Risk  Summed  over  all  Pathways 
(Typical  Case)  (3.  Table  8.5) 


A^aa  0-6  yaars 

A«aa  7*18  yaars 

A*aa  19-70  yaars 

Lifatlaa 

Lifatlaa 

Chaalcal 

Intaka/RfC 

Intaks/RfD 

Intaka/RfD 

Intaka/RfD 

Cancar  Risk 

Caekaiun 

0.00E+00 

5.13E-02 

3.92Z-03 

1.17E-02 

O.OOE+OO 

Chroalv* 

0.00E+00 

7.26E-02 

S.53E-03 

1.83E-02 

O.OOE+OO 

Coppar 

O.OOE+OO 

2.64E-01 

2.01E-02 

S.02E-02 

O.OOE+OO 

Iron 

NA 

NA 

NA 

NA 

O.OOE+OO 

Laad 

NA 

NA 

NA 

NA 

O.OOE+OO 

Mantanaas 

0.00E+00 

7.96E-02 

6.06E-03 

1.81E-02 

O.OOE+OO 

Mareury 

0.00£+00 

7.33E-02 

S.29E-02 

4.82E-02 

O.OOE+OO 

Nlckal 

0.00000 

4.77E-02 

3.63E-03 

1.09E-02 

O.OOE+OO 

Silvar 

O.OOE+OO 

1 .  l+E-06 

7.74E-08 

2.S3E-07 

O.OOE+OO 

Zinc 

0.00E+00 

3.96E-02 

3.02E-03 

9.02E-03 

O.OOE+OO 

Acanaphthana 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Acanaphthylana 

NA 

NA 

NA 

NA 

O.OOE+OO 

Anthraeana 

0.00E+00 

2.38E-0S 

1.78E-08 

3.36E-06 

O.OOE+OO 

Banso ( a ) anthrae  ana 

NA 

NA 

NA 

NA 

O.OOE+OO 

Banro(a)pyrana 

NA 

NA 

NA 

NA 

O.OOE+OO 

Banso ( b ) f luoranthana 

NA 

NA 

NA 

NA 

O.OOE+OO 

Bamofthl  )parylana 

NA 

NA 

NA 

NA 

O.OOE+OO 

Banso (k ) f luoranthana 

NA 

NA 

NA 

NA 

0 .  OOE+OO 

Chrysana 

NA 

NA 

NA 

NA 

O.OOE+OO 

Oibanxo ( a . h ) anthraeana 

NA 

NA 

NA 

NA 

O.OOE+OO 

Fluoranehana 

0.00E+00 

1.33E-03 

1.02E-0* 

3.08E-04 

O.OOE+OO 

Fluorana 

0.00E+00 

3.7SE-0* 

2.76E-05 

8.46E-05 

O.OOE+OO 

Indano(l,2,3-cd)pyrana 

NA 

NA 

NA 

NA 

0 . OOE+OO 

Napthalans 

0.00E+00 

1.10E-02 

7.69E-0* 

2.48E-03 

0 . OOE+OO 

Phananthrana 

NA 

NA 

NA 

NA 

O.OOE+OO 

Pyrana 

O.OOE+OO 

1.07E-03 

8.10E-03 

2.44E-04 

O.OOE+OO 

alph-BHC 

NA 

NA 

NA 

NA 

0 . OOE+OO 

bata-BBC 

NA 

NA 

NA 

NA 

O.OOE+OO 

Lindana  (tanaa-BBC) 

O.OOE+OO 

6.19E-03 

6.1BE-03 

6.19E-03 

O.OOE+OO 

Aldrln 

O.OOE+OO 

6.19E-02 

6.19E-02 

8.19E-02 

2.41E-08 

Chlordana 

O.OOE+OO 

2.9SE-01 

2.94E-01 

2.94E-01 

3.16E-03 

Oialdrln 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.29E-05 

Endrln 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Haptachlor 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Haptachlor  aporida 

O.OOE+OO 

1.42E+00 

9.72E-02 

3.16E-01 

3.73E-03 

Haxachlorobansana 

O.OOE+OO 

3 . 48E-03 

J.48E-03 

3.48E-03 

0 . OOE+OO 

Mirax 

O.OOE+OO 

* . 6*E-01 

4.64E-01 

4.64E-01 

4.74E-06 

p,p  DOD 

NA 

NA 

NA 

NA 

O.OOE+OO 

p,p  ODE 

NA 

NA 

NA 

NA 

O.OOE+OO 

p,p  DOT 

O.OOE+OO 

1.1SE-01 

1.13E-01 

1.13E-01 

O.OOE+OO 

PCBs 

NA 

NA 

NA 

NA 

1.98E-05 

HA  :  danotas  lack  of  RfD  with  which  to  eooputa  haalth  risk  ratio 


Table  71 

Human  Health  Risk  Resulting  from  Dermal  Contort  with 
Sediments:  Reasonable  Worst-Case  ft.  Tnh1».  g  f.) 


A*aa  0-6  yaara 

A«ee  7-18  yeara 

A*ea  19-70  yeara 

Litetlae 

Intake/XfD 

Intake/XfD 

Intake/XfD 

Intake/XfD 

Cedaitaa 

O.OOE+OO 

2.73E-01 

2.08E-02 

6.23E-02 

Chroali* 

O.OOE+OO 

3.98E-01 

4.52E-02 

1.36E-01 

Copper 

O.OOE+OO 

9.41E-01 

7.17E-02 

2.13E-01 

Iron 

NA 

NA 

NA 

NA 

Lead 

HA 

NA 

NA 

NA 

Manganese 

O.OOE+OO 

1.16E-01 

8.87E-03 

2.66E-02 

Mercury 

0.00E+00 

1.81Z-01 

1.38E-02 

4.13E-02 

Nickel 

O.OOE+OO 

7.68E-02 

S.83E-03 

1.75E-02 

Silver 

O.OOE+OO 

9 . 00E-03 

6.86E-04 

2.03E-03 

Zinc 

O.OOE+OO 

1.91E-01 

1.46E-02 

4.36E-02 

Acenaphthene 

O.OOE+OO 

5.29E-04 

4.03E-05 

1.21E-04 

Acenaphthylene 

NA 

NA 

NA 

HA 

Anthracene 

O.OOE+OO 

1.J9E-04 

1.21E-03 

3.62Z-0S 

Bento(a)anthracene 

NA 

NA 

NA 

NA 

Bento(a)pyrene 

NA 

NA 

NA 

NA 

Bento (b ) fluoranthene 

NA 

NA 

NA 

NA 

Bento ( *hl )perylana 

NA 

NA 

NA 

NA 

Bento ( k ) fluoranthene 

NA 

NA 

HA 

HA 

Chryeene 

NA 

NA 

NA 

NA 

Dlbenxo ( a, h) anthracene 

NA 

NA 

NA 

NA 

Fluoranthene 

O.OOE+OO 

2.94E-03 

2.24E-04 

6.70E-04 

Fluorene 

O.OOE+OO 

7.94E-04 

6.05E-03 

1.61E-04 

Indenod,  2, 3-ed)pyrena 

NA 

NA 

NA 

NA 

Napthalena 

O.OOE+OO 

7.1SE-03 

5.45E-04 

1.83E-03 

Fhenanchrene 

NA 

NA 

NA 

NA 

Pyrene 

O.OOE+OO 

3.81E-03 

2.91E-04 

8.69E-04 

alph-BHC 

NA 

NA 

2.10E-06 

NA 

NA 

beta-BBC 

NA 

NA 

3.78E-07 

NA 

NA 

Lindane  (gama-BBC) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Aldrln 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Chlordane 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Dleldrln 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Endrln 

O.OOE+OO 

1.06E-03 

8.07E-05 

2.41E-04 

Beptachlor 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Beptachlor  epoxide 

O.OOE+OO 

1.76E-01 

1.34E-02 

4.01E-02 

Baxachlorobentana 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Hi  rax 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

p.p  ODD 

NA 

NA 

8.89E-09 

NA 

NA 

p,p  ODE 

NA 

NA 

4.68E-0S 

NA 

NA 

p,p  DOT 

O.OOE+OO 

8.26E-04 

6.29E-05 

1.88E-04 

PCBe 

NA 

NA 

2.12E-04 

NA 

NA 

Llfetiae 
Cancer  Risk 


* . 75E-06 


3.20E-08 


HA  :  denotes  lack  o f  RfO  with  which  to  compute  health  risk  ratio 


Cadsiua 

Chroali* 

Copptr 

Iron 

Laa  d 

Hanianaaa 

Mareury 

Hlckal 

Silvar 

Zinc 

Acanaphthana 

Acanaphthylana 

Anthxaeana 

Banto(a)anthracana 

Banio(a)pyrana 

Bant o (b ) f luoranthana 

Banxo((hl)parylana 

Ban to (k ) f luoranthana 

Chryaana 

Olbanxo ( a , h ) anthracana 

Fluoranthana 

Fluorana 

Indano( 1 , 2, 3-ed)pyrana 

Hapthalana 

Fbananthrana 

Pyrana 

alph-BBC 

bata-BBC 

Lind ana  (gacmt-BBC) 

Aldrln 

Chlordana 

Olaldrln 

Endrln 

Baptaehlor 

Baptaehlor  apoxlda 

Baxachlorobantana 

Mtrax 

p,p  000 

p,p  DOE 
P.P  ODT 
FCBa 


Water;  Reasonable  Worst-Case  (3.  Table  8.7) 


A«aa  0-6  yaara 

Intaka/RfD 


Aaaa  7-18  yaara  A«aa  18*70  yaara  Lltatlaa 

Intaka/RfD  Intaka/RfD  Intaka/RZD 


Llfatlaa 

Canear 

Rlak 


O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

HA 

HA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

HA 

O.OOE+OO 

HA 

HA 

HA 

HA 

HA 

HA 

HA 

O.OOE+OO 

O.OOE+OO 

HA 

O.OOE+OO 

HA 

O.OOE+OO 

HA 

HA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

HA 

HA 

O.OOE+OO 

HA 


1.37E-03 

8.*SE-0* 

♦.19E-0* 

HA 

HA 

3.60E-0* 
1 . 48E-04 
6.83E-03 
l.UE-06 
3.76E-03 
3.59E-0* 
HA 

3.82E-0S 

HA 

HA 

HA 

HA 

HA 

HA 

HA 

2.51E-0* 

3.40E-0* 

HA 

2.46E-02 

HA 

3.41E-0* 

HA 

HA 

0 . 00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.30E-03 
O.OOE+OO 
2.38E+00 
O.OOE+OO 
O.OOE+OO 
HA 
HA 

3.68E-0B 

HA 


9.29E-03 
+.38E-03 
2. 63E-03 
HA 
HA 

2. 13E-03 
1.01E-03 
+.84E-06 
7.7*E-08 
2.33E-08 
2.4+E-03 
HA 

2.S0E-08 

HA 

HA 

HA 

HA 

HA 

HA 

HA 

1.70E-03 

2.31E-03 

HA 

1.69E-03 

HA 

2.32E-03 

HA 

HA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.25E-06 

O.OOE+OO 

1.62E-01 

O.OOE+OO 

O.OOE+OO 

HA 

HA 

2.31E-07 

HA 


3.03E-04 

1.+3E-0+ 

9.30E-03 

HA 

HA 

8.00E-03 

3.29E-03 

1.32E-03 

2.33E-07 

8.34E-06 

7.98E-03 

HA 

6.48E-06 

HA 

HA 

HA 

HA 

HA 

HA 

HA 

3.37E-03 

7.33E-03 

HA 

5.51E-03 

HA 

7.36E-03 

HA 

HA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.33E-06 

O.OOE+OO 

3.28E-01 

O.OOE+OO 

O.OOE+OO 

HA 

HA 

8.19E-07 

HA 


O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1. 74E-08 
3.1+E-07 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.24E-03 
O.OOE+OO 
O.OOE+OO 
3.70E-11 
3.33E-U 
1.39E-10 
1.29E-06 


HA  :  danotaa  lack  of  RfO  with  which  to  coaputa  haalth'  risk  ratio 


Table  73 

Human  Health  Risk  Resulting  from  Incidental  Ingestion 
Water:  Reasonable  Worst-Case  (3.  Table  8.81 


A«es  0*6  years  A|ti  7-18  year*  Ages  19-70  years  Lifetime  Lifetime 

Intake/RfD  Intake/RfD  Intake/RfD  Intake/RfD  Cancer  Risk 


Cadmium 

0. OOE+OO 

1.10E-07 

Chromium 

0.00E+00 

S.19E-08 

Copper 

0.00E+00 

3.38E-08 

Iron 

NA 

NA 

Lead 

NA 

NA 

Manganese 

0. OOE+OO 

2.SOE-08 

Mercury 

0. OOE+OO 

1.19E-08 

Nickel 

0. OOE+OO 

3.30E-09 

Silver 

0. OOE+OO 

9.17E-11 

Zinc 

0. OOE+OO 

3.03E-09 

Acenaphthene 

0. OOE+OO 

2.89E-08 

Acenaphthylene 

NA 

NA 

Anthracene 

0. OOE+OO 

3.08E-09 

Benao<a)anthracene 

NA 

NA 

Bento(a)pyrene 

NA 

NA 

Benao ( b ) fluoranthene 

NA 

NA 

BensoUhl  Jperylene 

NA 

NA 

Bamo(k)  fluoranthene 

NA 

NA 

Chrysene 

NA 

NA 

01bento(a.h)anthraeene 

NA 

NA 

Fluoranthene 

0 . OOE+OO 

2.02E-08 

Fluorane 

0. OOE+OO 

2.74E-08 

Indenod.  2. 3-ed)pyrene 

NA 

NA 

Napthelene 

0 . OOE+OO 

2.00E-06 

Phan enthrone 

NA 

NA 

Pyrene 

0. 00E+00 

2.7JE-08 

alph-BBC 

NA 

NA 

beta-BBC 

NA 

NA 

Lindane  (gaoaa-BHC) 

0. OOE+OO 

0 . OOE+OO 

Aldrin 

0. 00E+00 

0. OOE+OO 

Chlordane 

0. OOE+OO 

0. OOE+OO 

Oieldrin 

0. OOE+OO 

0. OOE+OO 

Endrln 

0. OOE+OO 

2.66E-09 

Beptachlor 

0. OOE+OO 

0. OOE+OO 

Beptachlor  epoxide 

0. OOE+OO 

1.92E-04 

Bexachlorobenaene 

0. OOE+OO 

0. OOE+OO 

Mlrex 

0.  OOE+OO 

0 , OOE+OO 

p,p  000 

NA 

NA 

p,p  ODE 

NA 

NA 

P.P  dot 

0. OOE+OO 

2.97E-10 

PCBs 

NA 

NA 

3.13E-09 

2.27E-08 

2. 421-09 

1.07E-08 

1.S7E-09 

8.96E-09 

NA 

NA 

NA 

NA 

1.33E-09 

S.98E-09 

3.36E-10 

2.46E-09 

2.36E-10 

1.13E-09 

4.27E-12 

1.89E-11 

1.41E-10 

.8.24E-10 

1.331-09 

3.93E-09 

NA 

NA 

1. 431- 10 

6.34E-10 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

9.42E-10 

4.16E-09 

1.27E-09 

5.64E-09 

NA 

NA 

9.32E-08 

4.12E-07 

NA 

NA 

1.28E-09 

S.66E-09 

NA 

NA 

1.30E-10 

NA 

NA 

2.3SE-11 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

1.24E-10 

5.48E-10 

0. OOE+OO 

0.  OOE+OO 

8.92Z-06 

3.93E-03 

4.67E-09 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

NA 

NA 

2.77E-13 

NA 

NA 

2.64E-13 

1.39E-11 

6. 13E-11 

1.04E-14 

NA 

NA 

9.68E-11 

NA  :  denotes  lack  of  RfD  with  which  to  compute  health  risk  ratio 


Table  74 

Human  Health  Risk  Resulting  from  Ingestion  of  Fish 
Reasonable  Worst-Case  (3.  Table  8.9) 


Lifetime 

Llfetln# 

Intake/RfD 

Cancar  Risk 

Catena 

O.OOE+OO 

Chranlta 

0.00E+00 

Copper 

O.OOE+OO 

Iron 

HA 

Lead 

HA 

Manganese 

O.OOE+OO 

Mercury 

8.17E-01 

Nickel 

O.OOE+OO 

Silver 

O.OOE+OO 

Zinc 

O.OOE+OO 

Aeenaph thane 

O.OOE+OO 

Acenaphthylene 

HA 

Anthracene 

O.OOE+OO 

Ben*o(a)anthraeene 

HA 

Bento(a)pyrene 

HA 

Bento ( b ) fluoranthene 

HA 

Bento ((hi Jperylena 

HA 

Bento(k) fluoranthene 

HA 

Chryeene 

HA 

Oibento(a.h) anthracene 

NA 

Fluoranthene 

O.OOE+OO 

Fluorena 

O.OOE+OO 

Indeno(l,2,3-cd) pyrene 

HA 

Hapthalene 

O.OOE+OO 

Fhenanthrena 

NA 

Pyrene 

O.OOE+OO 

alph-BBC 

NA 

beta-BBC 

NA 

Lindane  ((aou-BBC) 

1.26E-01 

Aldrln 

1.26E+00 

+.90E-03 

Chlordane 

5.97E+00 

S.+1E-0* 

Dleldrln 

O.OOE+OO 

+.68E-0* 

Zndrln 

O.OOE+OO 

Beptachlor 

O.OOE+OO 

Heptachlor  epoxide 

O.OOE+OO 

Hexachlorobentene 

7.07E-02 

Hires 

9.*3E+00 

9.62E-0J 

p,p  DOD 

NA 

p,p  ODE 

HA 

p,p  DOT 

2.3+E+00 

PCBa 

NA 

3.98E-0* 

NA  :  denotee  lack  of  RfD  with  which  to  compute  health  risk  ratio 


Table  75 

Total  Human  Health  Risk  Summed  over  all  Pathways 


(Reasonable  Worst-Case)  (3.  Table  8.10) 


*•••  0*6  yaara 

A«aa  7-18  yaara 

A*ee  19-70  yaara 

Lifetime 

Chemical 

Intaka/RfD 

Intaka/XfO 

Intaka/RfD 

Intaka/RfD 

Cadalvaa 

O.OOE+OO 

2.73E-01 

2.09E-02 

6.26E-02 

Chroaltai 

O.OOE+OO 

3.98E-01 

4.58E-02 

1.36E-01 

Copper 

O.OOE+OO 

9.41E-01 

7.17E-02 

2.13E-01 

Iron 

MA 

NA 

NA 

NA 

Load 

BA 

NA 

NA 

NA 

Hantanaaa 

O.OOE+OO 

1.17E-01 

8.90E-03 

2.68E-02 

Marcury 

O.OOE+OO 

9.98E-01 

8.31E-01 

8.38E-01 

Hlekal 

O.OOE+OO 

7.66E-02 

3.84E-03 

1.73E-02 

Silver 

O.OOE+OO 

9.00E-03 

8.86E-04 

2.03E-03 

fine 

O.OOE+OO 

1.S1E-01 

1.46E-02 

4.38E-02 

Aeanaphthana 

O.OOE+OO 

8.8SE-04 

8.47E-05 

2.00E-04 

Acanaphthylana 

HA 

NA 

NA 

NA 

Anthraeana 

O.OOE+OO 

1.97E-04 

1.47E-05 

4.47E-03 

Banto(a)anthracana 

HA 

NA 

NA 

NA 

Bento<a)pyrene 

NA 

NA 

NA 

NA 

Banxo<b)fluoranthana 

NA 

NA 

NA 

NA 

Banxo((hl)parylana 

NA 

NA 

NA 

NA 

Banio (k ) f luoranthana 

NA 

NA 

HA 

NA 

Chryaana 

NA 

NA 

NA 

NA 

Dlben*o( a .h) anthracene 

NA 

NA 

NA 

NA 

Fluoranthene 

O.OOE+OO 

3.19E-03 

2.41E-04 

7.26E-04 

Fluorana 

O.OOE+OO 

1.13E-03 

8.36E-03 

2.36E-04 

Indano(l,2,3-ed)pyrana 

NA 

NA 

NA 

NA 

Mapthalana 

O.OOE+OO 

3.20E-02 

2.23E-03 

7.14E-03 

Fhenanthrana 

NA 

NA 

NA 

NA 

Pyrene 

O.OOE+OO 

4.15E-03 

3.14E-04 

9.43E-04 

alph-BBC 

NA 

NA 

NA 

NA 

bata-BBC 

NA 

NA 

NA 

NA 

Lindane  (tama-BBC) 

O.OOE+OO 

1.26E-01 

1.26E-01 

1.26E-01 

Aldnn 

O.OOE+OO 

1.26E+00 

1.28E+00 

1.26E+0Q 

Chlordana 

O.OOE+OO 

3.97E+00 

3.97E+00 

3.97E+00 

Dlaldrln 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Endrln 

O.OOE+OO 

1.09E-03 

8.29E-05 

2.49E-04 

Baptaehlor 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Baptachlor  epoxide 

O.OOE+OO 

2.33E+00 

1.73E-01 

3.68E-01 

Baxaehlorobeniane 

O.OOE+OO 

7.07E-02 

7.07E-02 

7.07E-02 

Hlrax 

O.OOE+OO 

9.43E+00 

9.43E+00 

9.43E+00 

p.p  DDD 

NA 

NA 

NA 

NA 

p,p  DDE 

NA 

NA 

NA 

NA 

p.p  DDT 

O.OOE+OO 

2.34E+00 

2.34E+00 

2.34E+00 

PCBa 

NA 

NA 

NA 

NA 

Llfatlan 
Cancer  Xlak 


O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.84E-06 

6.92E-07 

O.OOE+OO 

4.90E-03 

6.41E-04 

4.68E-04 

O.OOE+OO 

O.OOE+OO 

6.72E-03 

O.OOE+OO 

9.82E-05 

8.73E-09 

4.68E-08 

3.22E-08 

S.11E-04 


NA  :  denotee  lack  of  RIB  with  which  to  coopute  haalth  risk  ratio 


Figure  1.  Comtaminant  migration  pathways  for  evaluation  of  in-place 

contaminated  sediments 


Figure  2.  Location  of  the  Buffalo  River  AOC 


ar«o  of  concern 


L  Boundary  of  die  Buffalo  River  AOC 


Figure  4c.  USACOE  1983  sediment  sampling  locations  (1) 


Figure  4d.  Buffalo  River  location  map  (6,  Figure  6) 


taken  on  October  30. 


Figure  6.  Sediment  sampling  stations  for  USEPA  V-GLNPO  sub- 
project  1,  1981  (R-21,  Figure  4.3) 


Figure  7.  Buffalo  River  and  Buffalo  Ship  Canal  EPA  sampling 

stations  (R22) 


(Grand  River  mouth) 


LAKE  ERIE 


IS 

(atOunkuk) 


Figure  8a.  Sediment  sampling  sites  for  sub-project  8,  23  and 

27  (R-21,  Figure  4.2) 


Figure  8c.  Sediment  sampling  sites  in  Black  Rock  Channel  (2, 

Figure  2) 


SUB-PROJECT(YEAR)  AGENCY 

3(811 

NYSOECfN)  (N1  ION30) 

NYSOEC(N)<N37toN43) 

NYSDEC(N)(N31 10  N3«) 

Figure  9.  Sediment  sampling 


sites  for  sub-project  3  (R-21, 
e  4.4) 


Figure  10.  Location  of  Buffalo  River  sediment  survey  study  area 
and  control  sites  (R-4,  Figure  10) 


Figure  11.,  Sampling  sites  in  study  area  of  Buffalo  River 
sediment  survey  study  by  Erie  County  (R-4) .  (Transects 
(735-751),  cross-sectional  positions  (1-5),  and  segment 
numbers  are  also  shown) 


Figure  12.  Area  distribution  of  PAHs  in  Buffalo  River  sediment 
survey  study  (R-4,  Figure  12).  Numbers  within  segments  denote 
number  of  individual  PAHs  of  high  concentration.  Shaded  segments 
have  eight  or  more  individual  PAHs  of  high  Concentration 


Figure  13.  Location  of  water  quality  monitoring  stations  in 
the  Buffalo  River  watershed  (modified  from  R-16,  Figure  2.6) 


Figure  14.  Location  of  water  quality  sampling  stations  and  combined 
sewers  overflows  in  die  Buffalo  River  AOC  (modified  fiom  R-16, 

Rgure  5.5) 


Figure  15.  Discharges  with  significant  loadings  to  the 
Niagara  River  (R21,  Figure  2.1) 


BUFFALO  CR — CAZENOVfA  CR. 


figure  16.  Sediment  sampling  sites  in  Buffalo  River  and  harbor 
for  die  USACOE  sedimentation  study  (R-29,  Figure  1) 


Figure  18.  Sites  having  a  significant  potential  for  contami¬ 
nated  migration  (R-21,  Figure  3.1) 


-  ALGA  -  ONTARIO  MINISTRY  ENVIRONMENT  I960,  81.  82  (R-21) 

-  CLAM  -  ONTARIO  MINISTRY  ENVIRONMENT  1980  (R-21) 

-  MUSSEL  BIOMONITORING  -  US  ARMY  CORPS  OF  ENGINEERS  1986  (R-11) - 

-  FISH  SURVEY  SITES  -  US  ARMY  CORPS  OF  ENGINEERS  1982  (R-10)  or*a  of  conc4rn 

-  ARTIFICIAL  SUBSTRATE  SAMPLES  -  U.S.  EPA  1985  (R-7)  - 


Figure  20.  Location  of  sampling  sites  for  fish,  alga,  clams,  mussels 
biomonitoring  and  artificial  substrates  in  the  Buffalo  River  AOC 
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